


nally 
in & 
pany 
dilers, 
lly in 


inger, 

be 
right 
ted to 


tin, of 

Com- 
n COD- 
; from 
jacent 
e aris 


1can- 


| being 


oe Ane 


SEPTEMBER 24, 1887. 





PUBLICATION OFFICES 
168-177 POTTER BUILDING, NEW YORK. 


telephone Call; Murray 586. Cable Address : “Electrical,” New York. 
w. J. JOHNSTON, Editor and Publisher. 


' COMMERFORD MARTIN, 
T)SEPH WETZLER Associate Editors. 
G. H. STOCKBRIDGE, Assoc. 
CLARENCE E. STUMP, Business . 
WALTER T. HUNT, Advertising Dept. 





New England Office, 48 Congress Street, Boston. 
W. I. BARKER, Manager. 


Western Office, 44 Lakeside Building, Chicago. 
©. H. MACLILIE, Manager. 


SUBSCRIPTION, IN ADVANCE, ONE YEAR, $3. 
(Postage Prepaid in the U. 8. or Canada.) 
CLUSS.—In clubs of 4 or more, $2.50 a year each; 
with a free extra copy to the getter-up of a club of 8. 
Subscription to foreign countries, $4 a year. 
In requesting your address changed, give old as well as new address. 


THE ELECTRICAL WORLD 


HAS THE LARGEST CIRCULATION 


OF ANY ELECTRICAL JOURNAL PUBLISHED, AND IS 


THE BEST ADVERTISING MEDIUM. 


Advertising Bates are much lower than those of any 
other similar publication, circulation and standing considered, and 
vary according to space, position and number of insertions. Quota- 
tions promptly furnished on application covering these points. 

Notices of Situations or Help Wanted, $1 to $2 an issue. 

Subscriptions and communications relating to Advertising 
orthe Business Department should be addressed to 

w. J. JOHNSTON, Publisher, 
Potter Building, New York. 
OR EITHER OF THE BRANCH OFFICES. 








CONTENTS. 

ILLU@TRATED ARTICLES : Pace. MISCELLANEOUS : Page. 
The Butz Heat Regulator... 19s | Professor Tyndall on Light- 
New Waterhouse Ammeter.. 167 ning Conductors ... ...... 
ATelepbone Support ..... 167 Tre American Institute of 
The Electromotive Force of Con pevusation of Erectrical 

Magnetization...... .. ... 168 Me«suring Instruments... 169 
On the Condition of Maxi- Tbe Dynamite Gun ........ 1 

mum Work Obtained from Electrical Engineers... .. 1 

a Given Source of Alter- The Telephone in China ... 169 

nating BE. MF ...... ...- Protection of Dynamos 
The Train Telegraph ... ... 169 from Lightning... . ...... 171 
Th- Production of a Con- The American Institute Llec- 

stant Dynamo Current trical bition ...... 171 

with Varyiog Electromo- On the IL. fluence of a Piane 


the Magnetic Perm: 


of Transverse Section on 
Oe actaick cdttctcoeyes 


CORRESPONDENCE : 171 


Weight Motors for Electric . 


Lighting. .... .. 67 | DEPARTMENTS : 

EDITORIAL PARAGRAPRBS....... 163; New York Notes. 172 
New England Notes.... .... 172 
MISCELLANEOUS : eipbia Notes....... .. 173 
Western Notes............. 173 
Telephone Cables.........-. 164} The Telegraph ........ ..... 174 
The Schlesioger Electric The Telephone........ ...... 174 
Mine Railway ........ .. 165; The Electric Light ... ..... 174 
Signal Service Work ....... 165 Applica ions of Power. 175 
Telephonic Communication DNB occ oe cesscciees 175 
be:ween Ships at Sea..... 166; Miscellaneous Motes. ...... 175 
Trlephonie Currents........ 168 aes. Sue Fushes 175 
The Western Union Quar- O08... Sees ose 175 
‘terly Report. ... ..<2+<.<+- 1 Guetesions seibioaeie 175 

Electric Motors in Printing Our Illustrated Record of 
Works ~.. isicomerbesices 167 «se» 175-6 


New Advertisements. 


In the growth of Tag Exzcrraicat Wortp in circulation, size and 
general improvement, the value of its columns for reaching those 
engaged in electrical pursuits or interested in electrical matters has 
not failed to be appreciated by advertisers. Readers will find it to 
their advantage to keep their eyes on the advertising as well as the 
readiog columns. The following are the new advertisements in this 
issue : Pacr- 
The Thomson-Houston Electric Co. —System of Arc and Incandes- 

cen! Lignting El-ctric M Eye guude pe bledehenieeduisnenpere ss 
The Mather Electric Co.—The Mather System of Incandescent 

Lighting, Iscandescent Lamps and Instruments of Precision... ix 
The Brush-Swan Electric t $0-. of New England ... ia: a 
The Awerican Mfg. anh devoty Co, (Limited),.—Self- Winding i 

OCKS ,.Ciiee cnbeneninenre iad /ecan cs eaeeaee Se ad cpueeeeaue ae 
The Billings & Spencer Co.—Drop Copper Forgings for Electri- 


Cal Purpome accion ai cis chet BN Mecner KAdnu Ged dank arsstne. bs 


Wants, For Sale and Special Notices .. 











VOL. X NEW YORK, SEPTEMBER 24, 1887. No. 13. 








It is said that the telephone service in New York City 
will soon be done by metallic circuits. If this be the case, 
as we have reason to believe it is, a great improvement 
will be effected and one that will reflect credit on those 
instituting the change. 





OvR columns were recently occupied by an animated 
discussion, in articles and letters, as to the protection of 
dynamos from lightning. Mr. Elmer A. Sperry has now 
read a paper on this topic before the Chicago Electric 
Club, and it will be found on another page. It is a valu- 
able contribution to the literature of the subject, and 
will no doubt help to a better understanding of the 


questions involved, and of the best remedies to be 
adopted, 





IN studying from a new standpoint the action of the 
magnet on the chemical dissolution of iron, Professors 
Nichols and Franklin have come to the ‘conclusion that 


* THE ELECTRICAL WORLD. 


the electromotive force developed is Hue to the reaction 
between the magnetic and neutral portions of the iron, 
a voltaic couple being set up between them which cre- 
ates a small, though measurable, E.M.F. We recom- 
mend the paper for careful study. It is eminently sug- 
gestive. 


Our New York representative mentioned last week the 
compact as to business and territory entered into between 
three of the leading parent electric light companies, and 
it is understood the arrangement already has full 
force. The question suggests itself whether the combina- 
tion, strong as it is, will be limited to its present propor- 
tions. We should not be surprised to hear that efforts had 
at least been mate to extend its scope and provisions. That 
it will include all, or even a majority of the incandescent 
companies, is not perhaps very likely just now. 





Mr. T. D. Lockwoop contributes to our columns this 
week a bright, pithy and timely article on telephone 
cables, expressing his views on the subject with all bis 
familiar candor and force of conviction. The various 
points touched upon—as to nature of insulation, size of 
wire, length of cable, best number of conductors to be 
bunched, cable suspension, etc.—are all important, and 
Mr. Lockwood’s well-known experience and mastery of 
the subject gives weight to his utterances on each particu- 
lar department of construction and maintenance. 





In the discussion of the maximum work obtainable from 
a given source of electromotive force, Mr. Kapp draws at- 
tention, in the paper we publish this week, to a curious 
relation between the laws of maximum output of con- 
tinuous and alternating current motors. With the former, 
maximum work is done at an efficiency of only 50 per 
cent., or when the counter E. M. F. is one-half the direct. 
With the alternating current motor, however, theory 
shows that its maximum work is performed when the 
counter E. M. F. equals the E. M. F. of self-induction. 
Hence at first sight it would appear that, other things 
being equal, the latter is capable of a greater output than 
the former. But as pointed out by Mr. Kupp, this 
advantage cannot be realized in practice. It is well to 
bear in mind that this relates only to the output, not to 
the efficiency, of the respective machines. 


THE results obtained by Prof. Schuster on the discharge 
of electricity in gases, as presented in our columns last 


é6y | week, cannot fail to throw light on a number of phenomena 


which have long been but unsatisfactorily explained. These 
relate especially to atmospheric electricity, and Prof. Schus- 
ter has already essayed the discovery of the origin of the 
aurora. While it has heretofore been thought that gases, 
like the atmosphere, are only conducting at elevated tem- 
peratures, it is shown that with an external inducing elec- 
tric force present, sufficient to overcome the potential of 
the metal in contact with the gas, the latter admits of the 
passage of acurrent. Infact, we may find here an anal- 
ogy or rather ciose connection between the two phenom- 
ena just cited. It would seem that the molecular vibration, 
i. ¢., thte tension or potential produced by heat in the one 
case is analogous to that produced by the influence of a 
neighboring current or,discharge. We are confident that the 
results obtained in this direction will lead to others equally 
interesting and valuable. 

AS NOTED elsewhere, the telephone convention meets at 
Pittsburgh next week, and is sure of a hearty welcome 
there at the hands of the local company. The proceedings 
of the National Telephone Exchange Association have 
not, perhaps, the importance they once had, but there is 
sufficient interest to keep the body together for a long 
time to come, and even until the expiration of the princi- 
pal patents brings new elements into existence and influ- 


fijence. At present, the business is on a good basis, and 


generally in excellent hands, but it is plain from the talk 
heard and from the actions taken with the distant future 
in view that the condition of the telephonic industry a few 
years hence is a matter of frequent and weighty consid- 
eration. While the feeling in telephonic cir¢les is confi- 
dent, and with reason, as to the coming decision of the 
United States Supreme Court, it is hardly so as to the state 
of affairs beyond. ; Long distance telephony alone is big 
with possibilities, few of which can yet be determined 
with anything like’precision. 





A New York daily contemporary has been very much 
impressed and amused by the description printed in our 
columns recently of an electric boot-blacking apparatus, 
and gives utterance to the hope that the invention may 
promise some changes in the conditions of domestic 
work. We can assure our contemporary, the Mail 
and Express, which itself with unusual prescience 
indicates the uses to which electricity can be put 
in this respect, that the electric motor will 
not only drive every kind of brush, but will, if called 
upon, drive every family sewing-machine, coffee mill 
and churn, and rock every cradle or hammock, in New 
York City. We speak seriously. One new and important 
department of household economy in which it is also to be 
useful is in running small elevators in private and apartment 
houses. It is already being applied to this work very suc- 
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cessfully, and in a few years the new tall apartment house 
or five-story dwelling without its electric elevator will be 
the exception rather than the rule. 


Tue figures which we publish this week as to the 
finances of the Western Union Company are not a little 
interesting. The statement of the quarterly revenues 
and surplus from 1832 to date shows many fluctuations, 
and none more remarkable than those in the second and 
third quarters of 1886. The results for the quarter just 
ending are larger, it seems, than they have been at any 
time since September, 1884, and this in spite of various 
untoward conditions. Probably the stockholders would 
like to see the figures of 1882 reached, when the net 
revenues ran up to over $2,250,000 in a quarter. 





OnE of.the most remarkable features of the present 
condition of the science of dynamo construction is the 
transition which has taken place in our method of treat- 
ment ot the magnetic problems involved. The continued 
application of analysis has demonstrated a remarkable 
analogy between the electric and the magnetic circuits, 
each of which is subject to well-defined laws, in the one 
case fairly established and in the other sufficiently so even 
to-day to predicate safe results from their application. In- 
deed, so far has the similarity of treatment of these two 
** circuits” advanced, that one must in the future be ex- 
plicit in expression so as to avoid confusion. This becomes 
apparent in studying the paper read by Mr. A. P. Trotter 
before the British Association. Mr. Trotter has 
treated the magnet on thedynamo practically as if it were 
an electric circuit and employs a magnetic shunt instead 
of an electric to effect the regulation of hisdynamo. Mr. 
Trotter points out the difficulties which stand in the way 
of obtaining as high an efficiency with arc light dynamos 
as with incandescent machines, and claims that with the 
new method devised by him these obstacles are removed. 





THE ease with which magneto electric inductive effects 
can be transmitted has naturally led to their being 
selected as the means of effecting communication between 
points not directly connected by a conductor. On land 
we find the train telegraph now in successful operation, 
by means of which communication is maintained with a 
moving train. From this toa similar application upon the 
water is but a step. Inter communication within reasona- 
ble distance between ships at sea by other methods than 
visual signals is of the greatest importance, especially to 
war ships, as is pointed out in another column by Lieut. 
Bradley A. Fiske. Naval battles. both recent and in the 
remote past, have shown that the smoke created makes 
signaling impossible after a short time. Lieut. Fiske’s 
exhaustive experiments seem to show that electro-mag- 
netic induction, as the medium of communication be- 
tween ships, is limited in its application, and he looks 
with more favor upon the direct sound-transmitting 
properties of water, in connection with microphonic re- 
ceiving apparatus, such as has been employed by Mr. 
Edison and Prof. Blake. The reward which Lieut. Fiske 
holds out as the result of success 1n this direction ought to 
be a sufficient stimulus for inventors. It seems to us, 
bowever, that the use of such a system for peaceful pur- 
poses, for merchant vessels, also merits attention, and 
should not be lost sight of. 





IN contemplating the improvements and. progress made 
in the more modern departments of applied electricity in 
which heavy currents are employed, we are apt to lose sight 
of the fact that the last few years have also seen remark- 
able improvements in telegraphy. What was considered 
as fast speed telegraphy ten vears ago must to-day be 
looked upon as decidedly slow, and even within the last 
three or four years the speed has been increased 100 per 
cent. and more, so that to-day it is possible to transmit 
600 words per minute. The means employed in bringing 
about these improvements were well described in the paper 
read by Mr. Preece before the British Association at Man- 
chester recently. We find that these improvements 
are largely due to the use of the condenser, in its capacity 
of neutralizing the inductive discharge of the electromag- 
net. Mr. Preece naturally turns with pride to the work 
achieved by the government department of which he stands 
at the head, and he takes the opportunity of combating 
the oft repeated statement that ‘‘no good” can come out 
of a government bureau, and that all progress is necessa- 
rily limited to private enterprise and improvements. It 
might be unkind to make the comment that, in 
this case, the exception proves the rule, but that 
cases of this kind are frequent in government depart- 
ments it would be rash to assert. Again, aside from the 
ability undoubtedly existing in the English telegraph ser- 
vice, the question arises whether, other things being equal, 
improvements would not be more frequent with business 
competition than where a monopoly exists. The English 
telegraph department, we think, formsin many respects a 
notable exception, and this, in virtue of a peculiar combi- 
tion of rare conditions. But the general rule seems to us 
as good as ever, viz.: That competition is the life and very 
soul of improvement. Indeed we venture to say that if 
there were more competition in this country there would 
be corresponding improvements in the service, 
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| As tosize, a great number of opinions are abroad, . For 
aerial cables I think the majority in use have conductors 
which are too small. When they first began to come into 
use the size did not seem to be considered at all, and a No. 
26 Brown & Sharpe was more employed than anything 
else; but bye and-bye the size crept up to 24, and in some 
cases to No. 22. I think, however, that a standard size for 
telephone cable conductor should be adopted, which might 
have a diameter of from 40 to 50 mils. Forty I should say 
for the average cable would prove a very satisfactory size, 
and should be a minimum, while it might reach 50 without 
doing any harm. {In the former case the resistance would 
be about 32 ohms, and in the latter about 24 ohms per mile. 
It is now a customary thing to say that what you gain by 
bringing the wire up to the above sizes you lose by the in- 
creased electrostatic capacity it acquires. I have, how- 
ever,. before pointed out that this is not so, since 
other conditions being assumed the capacity depends 
upon the extent of surface of the wire—that the 
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._ BY THOS. D. LOCKWOOD. 


It isa pretty hard thing for me sometimes to get upa sub- 
ject to write about, and I am therefore duly grateful when 
one is suggested. 

Telephone cables are suggested, and upon reflection I 
myself think that there is still something to be said about 
them, notwithstanding the able discussion which they 
have recently received at the hands of Dr. Wietlisbach, 
Mr. Patterson, and others, especially as I usually look at 
such matters from a different point of sight from others. 

At this juncture there is hardly any difference of opinion 
regarding the propriety of using multiple conductor cables 
in telephone work; although I havea kind of dim recol- 
lection or impression that I have heard within the last few 
months that some who have tried them, and who form- 
erly thought well of them, now are seriously doubting 
their utility. 

I think they afford us the best means of getting a great 
many wires into a central office easily that has been yet 
thought of. They enable us to carry a great many wires 
to a distributing point easily. 

They enable’us to carry one wire or a number of wires 
through a stream of water too wide to bridge, or if 
bridged, through the draw spans thereof. 

The same idea, differently applied, shows that we can 
also readily avail ourselves of cables to run wires through 
dense foliage without developing a serious escape. This 
last use, by the way, isn’t half as much in vogue as it 
might be, and ought to be. 

And, lastly, it is the handiest and most efficient aid in 
the construction of practical underground systems of tele- 
phonic conductors. 

In considering telephone cables at the present time, it is 
obvious that we cannot overlook the fact that they have 
to be used both aerially and underground, or under water. 
In establishing a system of telephonic cables of either class, 
or, in fact, evenif we are going tu stretch buta single 
cable, there are several important points which. merit our 
consideration. We have to determine the material, form 
and size of the conductor and the specific conductivity. 

We have to decide upon the character of the insulation, 
keeping in mind that in addition to being a good ingulat- 
ing material, it must have alow specific inductive capac- 
ity, and must also be durable in air, gas, or water, or at 

east, that under all the varying conditions to which it 
may be subjected it should oppose decay and decomposi- 
tion as much as possible. And we have also to remember 
that the insulated conductors must have a good and me- 
chanically strong and lasting outer sheating, covering, or 
envelope, to hold the severai conductors together, and to 
preserve them from injury while the cable is being stretched 
or drawn into place, andalso after its working position is 
reached. 

Finally, we have also to decide for ourselves the proper 
number of conductors to include in a single cable, the 
greatest length of cable which it is wise to use, the 
methods of suspension or support, the means, if any, of 
preventing the mutual interference of the several circuits, 
and the modes adopted for preserving cables from injury 
accruing from lightning stroke or dynamo cross. 

In the first place, I would observe that, in my opinion, 


depends upon the cross-section, and that as the cross- 
section increases when we increase the size of the wire 
much faster than the extent of surface does, it follows 
that the capacity is not increased anything like as fast as 
the conductivity is. This is most readily illustrated by 
supposing that we have a wire of a certain size— 
say a diameter of 40 mils—this, of course, has 
a circumference of 126 mils, and a_ surface 
corresponding to the said circumference multiplied by the 
length of the conductor. But it has a cross-section of 
1,256.64 circular mils. If now we double the diameter, 
we have a wire of 80 mils diameter, the circumference 
now being 252 mils, or also double that of the original 
wire, while the sectional area representing the. conduc- 
tivity has on the other hand quadrupled, and is now 


5,026.56 mils. 
Coming now to insulation, it would seem that there is 


sufficient variety now in the market to please everybody, 
and many of the materials used areexcellent. It certainly 
does not, however, become me to express‘an opinion here 
upon the respective merits of any. 

It is easy to get a single conductor from any of the 
cable manufacturers, and test it for insulation. And each 
user should do this. We know that specifically, paraffine 
is a good insulator; that the various types of rubber also 
are good insulators ; and that ozite—the material used by 
the Standard Underground Cable Co., is also an insulation 
having high resistance. And at the present time there 
are as many different materials terminating in 
‘“‘ ite,” as anciently there were nations in the 
Holy Land rejoicing in the same termination: Kerite we 
all know and respect. Okonite personally I do not know 
so much about, but it is well spoken of. But one thing 
is certain : all rubber covered conductors should first either 
be tinned, or homogeneously covered with cotton fabric 
prior to the application of the rubber; and gutta percha, 
while one of the best, if not the best, insulators for con- 
ductors placed under water, or otherwise protected from 
the air, should never be used unless so protected, because 
it rapidly oxidizes. Moreover, high insulation is not the 
only thing we have to consider with respect to the non- 
conducting covering. Ido not think it necessary in tele- 
phone cables to run up to a tremendous number of megohms 
per mile. More to be desired is uniform and constant 
telephone companies still give the cost of essentials too | fairly high insulation. The insulator must be chosen with 
much thought. It is, of course, right and proper that], yew to its low inductive capacity. This feature itis, 
those intrusted with the disbursement of the funds should | which makes peraffine so valuable. [t is both of high re- 
make purchases as low as is consistent with the best re-| .ijctance and low capacity. Rubber and its compounds are 
sults. Unfortunately, too often those who do the buying | qj alittle weak here ; or perhaps I should say not quite so 
have neither the requisite judgment or the necessary strong ; but their deficiency in this respect can réadily be 
knowledge to discriminate between a good cable or a bad | made up by coating the conductor with an extra 
cable, or between a fair cable and an excellent one. thickness of the insulating material. A great 

They look at the immediate outgo of perhaps a few hun- many people, even those versed in applied elec- 
dred or more dollars, but never at the many hundreds that tricity, have the impression that a low degree 
can yearly be saved in operation and durability by buying] of insulation helps to decrease the electrostatic or 
the best and only the best. ‘‘ A penny saved is a penny | inductive capacity; or conversely, that high insulation im- 
gained” is the motto they publicly stand upon ; but in proves the inductive capacity or makes it greater. As a 
reality they too often “ save at the spigot, only by letting | matter of fact, the greater or less perfection of the insula- 
out at the bung-hole”—and they are “ penny wise but} tion has not, nor can it have, any effect whatsoever upon 
pound foolish.” the capacity of the conductor. It is, however, 

I do hope to see the day when not only telephone com-|true that while if all the conditions are 
panies but all operating electrical companies will find out | met, the capacity is in no sense controlled or modified by 
how to be economical without being parsimonious; and] the resistance of insulation, the speed of discharge is 
when it will be conceded everywhere that the truest econ- greatly affected by it; and thus while ‘the capacity may 
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conductivity (or conversely the resistance) of the wire| 





























































‘SO SRRTEMHER 247, 1887; 

Lead is universally used as an.outer oveninls for. paraf. 
fine ¢ables, and is also used with:the cables of the- Stand. 
ard Company. As it is pretty strong, and not’ easily oxi. 
dizable, it is very well adapted for the purpose. 
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painted, should always be employed. 
Referring now to the question of the number of conduc. 


tors, here also it may be said that it is' impossible to lay 


down an inflexible rule. Many conditions enter into thie 
case. For quite short stretches, it is well enough to employ 
cables of 100 conductors each, provided that the size of 
conductor and thickness of insulation do not make the en. 
tire cable so bulky as to be inconvenient in handling. | 
prefer, however, to have cables s about fifty conductors 
each. 


They are then of a convenient size to be easily handled, 
while there are still a sufficient number of conductors to 
break up the major part of the mutual induction by the 
several actions and reactions. 

' It is by no means difficult to work cables of two miles 
in length when the conductor is of sufficient size, properly 
insulated to a suitable thickness, and when there are not 
too many conductors in the cable. . 

A cable works better at the middle of a line thanit does 
at either end, because both end stations are equally dis- 
posed with reference to it; and therefore in regular ex- 
change work the cables are properly placed, being at or 
near the central office, which, when two lines are joined 
together, is usually about the middle of the line. 

Great care has to be‘taken to get the best results at 
junction peints between the cables and the separate wires, 
especially in underground cables. Dampness usually 
prevails at such points, and must be combated with 
care, zeal, boiling paraffine and kerite tape. At least 
one-third of the interference between telephone 
wires in cables arises from leakage at the ends. 
There is, however, some real induction, but this’ is 
hadly broken up by having to act upon so many 
wires, in each of which is thereby set up a counter 
current, which in turn acts inductively and oppositely 
upon all of the other wires. It is also still found useful to 
coat each insulated conductor with metal, connecting this 
at suitable points with the earth. This introduces some 
retardation, but in aerial lines not to so great an extent as 
to mar its usefulness. Cables connecting with metallic 
circuits will of course have to be pene with metallic 
or double wire lines. , 

Aerial cables have to be supported upon suspending 
wires, which a good many people call ‘ guys.” Nobody 
but a “guy,” however, would, after thinking twice, call a 
suspending wire a “‘ guy.” The best suspending wire is a 
strand of five or six No. 16 steel wires. Quite a number 
of different clips or hangers have been suggested and de- 
vised for the purpose of hanging the cables to the suspend- 
ing wire. The best, I think, is the one furnished by the 
Western Electric Company. But better than any, in my 
estimation, is the plan adopted in New York, which was 
invented by Mr. C. E. Chinnock. 

This is to clasp both cable and suspending wire by a 
kind of split reel on which is wound a quantity of spun 
yarn or like cord, or flexible wire. One énd of the cord 
is fastened to a fixed point, and the reel, loosely clasping 
the cable and suspending wire, is then drawn along ; the 
cord, being fastened at the end, of course unwinds and 
encircles the cable and suspending wire in long helical 
convolutions, holding the one fast to the other. The reel 
is drawn from one end of the cable to the other. It may 
be perhaps well to sum up as follows: 

While many may disagree with me, the result of my 
experience and study amounts to this : - 

That it is weil to use cables for some hundreds of yards 
in every direction from a central station, and also in all 
underground work; and where a number of wires are to 
be carried through trees. That the Patterson cable, is on 
the whole, best for underground work. That in all cables 
the conductor should not be less in diameter than 40 mils ; 
that each conductor should be thickly insulated (the 
thicker the better) with some well-tried insulating mate- 
rial of low inductive capacity ; that the cable should have 
a stout and weatherproof external covering; and that 5 
conductors are enough in one cable--both for efficiency in 
operation, and for ease in handling. 

And in cables, as in all else connected with telephonic 
appliances, it always pays to get the best there is going. 


omy is to employ the best men, give them all of the best 
tools and instruments they want; and to buy the best, and 
only the best, supplies. 

Iam not saying anything against purchasing agents, be 
it understood. They are usually doing just what they are 
engaged for ; but Ido say that, firstly, companies should 
allow the men who are responsible for good work to specify 
the character of the supplies they want; and, secondly, 
they should see that only men qualified to do this work 
should have it todo. Cost, while a grave consideration, 
should be put in its proper place, as being secondary to 
efficiency and durability. 

But to return to our cables. Of course, copper stands 
without a rival when we are considering the material of 
the conductor; and the circular form is equally unaues- 
tionable, easier to make, more convenient in working and 
handling than any other form of cross section could pos- 
sibly be, and at the present day a specific conductivity of 
97 per cent. of that of pure copper should be required. 


be very high, the time required for discharge may be very 
short. We may readily see that a ten-gallon measure 
with a number of holes in its. bottom and sides, is none 
the less.a ten-gallon measure, although its holding or re- 
taining power is doubtless greatly modified by the holes, 
because a liquid put into it runs out of the holes almost 


as fast as it is poured in 
Thus it is that a moderately high insulation is some- 


times more satisfactory in practice than insulation which 
is extremly high. This, of course, if the insulation resist- 
ence is uniform and evenly distributed throughout the 
length of the conductor. The charge that would other- 
wise tend to accumulate on the surface of the conductor 
is rapidly dissipated through the insulation, and the 
retardation is therefore at a minimum. 

Of course a certain amount of loss is experienced ; but 
this need not be sufficient to.be serious. This last con- 
sideration enters chiefly into cables intended for subterra- 
nean use, 









and to set it up in the best way known. 

All cables of every class ought to be provided at both 
ends with a first-class lightning arrester, and also a guard 
to protect them from dynamo currents; and river cables 
especially should always have a long spare bight at bot! 
ends, so that if lightning does attack and destroy a part 
they will still be long enough to use, for lightning rare!y 
passes more than a few feet into the cable. 


_——————_ -~<p<0e > oop _— 


Long Distance Telephony in England.—The use 0! 
long distance lives in Ergland bas grown very much of late, av! 
one trunk line is new projected to place Nottingham in commun! 
cation not only with Birmingham, but with the whole of the larx’ 
Black Country district. Another service is to be established be- 
tween Nottingham and Leicester, and it is also proposed to place 
the Birmingham district in direct communication with the Potter 
ies, and connect up Wolverhampton and Stafford on one line and 
Birmingham, Hanley, Sheffield and Buxton on another. 
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The Butz Heat. Regulator. 





While the dictates of hygiene have for a long time been 
maintained in hospitals and occasionally in public build-. 
ings, the same precautions have until recently been prac- 
tically completely ignored in private dwellings, This has 
been the case especially in the matter of ventilation and 
heat regulation, two closely-allied factors in domestic hy- 
giene. In our climate the severe winters together with 
the rapid changes in temperature make some device by 
which a uniform temperature can be maintained within 
doors of the greatest importance, and electricity is emi- 
nently adapted to perform the office of heat regulation. 

For this purpose the well-known thermostat can be 
brought into play, together with other devices which 
operate to effect the regulation according to its indica- 
tions. 

In a system of this nature, recently devised by Mr. 
Butz, and which Messrs. J. H. Benham & Co., of this 
city, are now introducing, a simple apparatus maintains a 
constant temperature by regulating the supply of air to the 
furnace in accordance with the temperature uf the rooms. 

The entire apparatus for this purpose consists of only 
two pieces, one a thermostat, which operates in accord- 
ance with the change of temperature, and a small spring 
motor, the movement of which is controlled by the thermo- 
stat, and which cperates the dampers of the furnace or 
other source of heat. 

The thermostat, which is shown in Fig. 1, is a neat 
nickel-plated instrument, on which there is a thermome- 
ter A and a perpendicular thermostatic bar B, which is se- 
curely fastened at one end in a slotted post, and which vi- 
brates between two posts having fine platinum points. The 
bar consists of vulcanized rubber riveted firmly to a plate 
of steel. The rubber being several hundred times more 
sensitive to variations in temperature than steel, causes 
the bar to bend at the slightest change, thus closing one of 
two electric circuits. The one on the right is closed when 
the heat reaches the maximum allowed, and the one on 
the left when the minimum temperature is reached. 

The pointer C is moved by means of the lever knob Don 
the lower left-hand corner of the thermostat, and serves to 
fix the temperature desired. Thusif a temperature of 
70 degrees is desired for the daytime, the pointer is made 
to point directly on 70 degrees on the scale of the ther- 
mometer; and if 55 degrees is desired at night, the pointer 
is made to rest midway between 50 and 60 on the scale. 

In addition to the maximum and minimum circuits, 
there is also a third circuit which is closed by contact with 
a shorter spring on the thermostatic bar. This circuit 
comes into operation when the temperature falls three or 
four degrees below the desired degree at which the index 
pointer is set. Io this circuit a bell is located (generally in 
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Fig. 4.—THe Butz Heat REGULATOR, 


the servants’ room) which will ring when the fuel needs 
replenishing or. the ashes need shaking down. The bell is 
shown attached in Fig. 2. 

On the back of the thermostat are four binding posts 
numbered in accordance with those qn the front in Fig. 1. 
No. 4 wire goes direct to the bell, and from there to the 
carbon of the battery. No. 1 wire goes to the zinc pole. 

_ The motor which regulates the supply of heat is shown 
in Fig. 8 with the inclosing case and in Fig. 4 with the 
Cover removed, exposing the mechanism. It consists es- 
sentially of a clock movement which is controlled by the 
thermostat, so that the crank on the outside makes only 
half a revolution at every contact of the thermostat. As 
Will be seen, an electro-magnet A A is included in the cir- 
Cult, which, when an electric current passes over the 
Wire, attracts the long armature B and releases a 
fly-wheel at C. Being set at liberty, the latter re- 
volves until the motor crank shaft D has made 
a half revolution, when. it is stopped by a nick on the 
Opposite side of a wheel attached to the fly-wheel, B hav- 
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ing assumed its support. From the magnet, the wire 
No, 1 passes to a spring £, and thence the current passes 
to a steel post, to which there is attached a small screw. 





quire very little attention. Not only is the temperature 
kept uniform by means of this apparatus, but actual tests 
are said to have demonstrated that a large saving in full 


On each side of the post is a small strap spring a and | is effected by this means, the consumption being regulated 


b; a controlling the cold circuit, and b the warm. 
case the screw is resting on a (the cold), and the ther- 


mometer falls below the point set by the thermostat index, |: 


the fly-wheel is set free by the current and passes to 
the post, which revolves, breaking the circuit on a and 
stopping when the screw rests on b, or the hot circuit. 








Figs. 1 anp 2.—THE Butz Heat REGULATOR, 


This will remain until the thermostat again becomes svf- 
ficientiy heated to send the mercury above the desired 
point, when the post will again revolve as described. The 
wires 2 and 3, in‘from the thermostat, Fig. 1. connect 
directly with the posts 2 and 3o0n the motor. No. 1 post 
of the motor is connected to the magnet A, No. 2 with 
the spring a, and No. 3 with the spring 0. 
The screw or bar supporting the spring E is connected 
with the mainspring of the motor. On this screw there 
is a painted nut which is raised at every revolution of the 
screw. When the main-spring has run down, the nut 
will raise the spring E from the screw and the circuit will 
be broken. The regulator will not now act until it is 
wound up. In order that the party in charge of the fur- 
nace or other heater may keep -advised as to the state of 
the main-spring, an index is placed on the outside of the 
face of the motor, marked from 0 to 8, as shown in Fig. 3. 
When resting on 0 it indicates that the main-spring is 
wound up tight; when resting on 8 it indicates that the 
circuit is broken and must be again wound, 

A key is attached by a chain to the motor, and by means 
of a spring is thrown out when released by the hand. 
This is arranged so as to prevent the leaving of the key in 
the motor by accident, It will be understood that each 
point on the index marks 11 revolutions or changes of 
draft; thus the process of winding will not be necessary 
more than twice a week. 

On the face of the motor is a crank which, as shown, 
makes a half revolution when the fly-wheel is liberated, 
and to which there is attached a loose bar, from one end 
of which a chain connects with the front damper ; and 
from the opposite end with the check damper. The move- 
ment of the crank opens and closes the dampers as re- 
quired, by the effect of the temperature on the thermo- 
stat. 

It is evident thata similar arrangement tan be attached 
to the valves of steam radiators. Such a device in con- 
nection with the motor and thermostat has been designed 
which will operate under a pressure of 200 pounds to the 
square inch. 

Asa rule it is desirable: to let the temperature of the 
rooms fall during the night, and as pointed out above, this 
is effected by changing the position of the pointer of the 
thermostat. 

By a very ingenious arrangement called the ‘‘ clock 
thermostat” this change can be: effected automatically. 
This is shown attached in Fig. 2. If, now, for instance, 
the day temperature ‘is required to be 70 degress, and it is 
desired to reduce it at night to 50 degrees, the alarm 
pointer on the clock is set at the time in the morning 
when it is desired to have the higher temperature. When 
the time arrives at which the alarm is set, the pointer 
automatically shifts to 70 degrees, and the temperature of 
the house rises accordingly. 

The convenience and economy of such a system of tem- 
perature regulation is obvious. Two Leclanché cells are all 


In| entirely by the- demand. 


that is necessary as the source of electricity, and they re- 


In our long winters this evi- 
dently means considerable economy. 
te: Nahi: 


The Schlesinger Electric Mine Railway. 





We have already made note in these columns of the 
successful operation of an electric mine railway designed 
by Mr. H. M. Schlesinger. This railway is operated at 
one of the Pennsylvania Railway Company's mines, 
situated at Lykens Valley, in Dauphin County, Pa. The 
electric road proper is in drift No. 1 of the Lykens Valley 
collieries, and is at the present moment one mile long in- 
side the mine and about 300 feet outside. The drift runs 
into the side of the mountain. 

The electric motor hauls the cars out of the end of the 
drift and at present brings them to daylight only, and 
from there they are taken by a steam locomotive to the 
breaker. The intention is, later on, to have the electric 
motor take the cars direct to the breaker. The road bas 
an average grade of three inches in 100 feet, but there are 
two heavy grades up which the empty cars, and two heavy 
grades up which the loaded cars, have to be hauled. The 
road has a large number of curves, one having a radius of 
80 feet and another a radius of 25 feet only. 

The generator is placed in an engine room outside the 
mouth of the drift, and from it the current isconveyed by 
means of a 25-pound rail to the motor. This rail is fastened 
to props at the side of the track and is from 22 inches to 5 
feet 6 inches above the track. It is putin the lower side 
of the gangway in such a position that the miners neéd 
not come in contact with it. Although the electromotive 
force used is 350 volts, it is perfectly harmless, as has been 
often tested by the miners themselves, For the return 
current the tie rails proper are used, brass plates being put 
under the fish plates to insure a proper metailic connec- 
tion between the rails. Both tie rails are joined together 
by a copper wire every hundred yards. 

The locomotive car consists of a small wooden frame 
having a wheel base 40 x 40, and 30 inch wheels. On the 
frame between the axles the electric motor is placed, and 
the power is transmitted to the axles by means of chain 
gearing. The electric moter proper weighs 1,500 Ibs. and 
runs at a speed of 1,100 revolutions. The locomotive is 

run at a speed of six miles an hour, and it has already at- 
tained speeds as high as 15 miles. The number of cars it 
can haul is 30, each weighing, fully loaded, 4 tons, The 
locomotive car with ballast weighs about 7} tons. 

The cars have been in operation ever since July 26, doing 
the entire work in the drift, without a single stoppage. It 
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Fig. 3.—THE Butz HEAT REGULATOR, 


is placed entirely in the hands of a boy 18 years old. The 
round trip is made in 25 minutes, the motor doing all the 
necessary shifting inside the mine. It would take 
mules an hour and a half to accomplish the same amount 


of work. 
—_——______ + ++" 


Signal Service Work. 





A special dispatch of Sept. 14 from Boston says : Lieut. 
Woodford, an Inspector of the Signal Service Bureau of 
the War Department, was in Boston to-day making an 
official inspection of the station in this city. He found 
the work at this station in a very satisfactory condition. 
He considers the Boston station the third in importance, 
not including the central station at Washington. In a 
conversation he said. 

‘¢ It will be of interest to the public to know that the 
station on the top of Mount Washington is to be discon- 
tinued. It has been interesting to watch the atmospheric 
changes at that station, but they are of little or no practi- 
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cal benefit to the rest of the district. The altitude is so 
great that the changes there rarely affect the lower atmos- 
pheric strata. The wind,might be blowing a hurricane at 
the summit of the mountain while a dead calm prevailed 
at the base. I suppose thestation will be run in the sum- 
mer season, say from: May to September, inclusive, to ac- 
commodate summer visitors to the mountains, but it seems 
a needless expense to maintain it during the winter. It is 
a most uncomfortable place to spend the winter in, and I 
guess the operators won’t regret leaving it during that 
part of the year. I suppose this action will surprise a good 
many people, but really when you come to think of it you 
will see that the reports from that station are read more 
as curiosities than as being of any practical benefit.” 
Speaking of the talked-of introduction of the electro- 
meter, Lieut. Woodruff said: ‘‘ We first began to ex- 
periment with the electrometer about a year and a half 
ago, and have made some advancement, but we have not 
yet brought it to such a state of perfection that we can get 
any practical results therefrom. We have had electro- 
meters at six stations, and electricians have been experi- 
menting very carefully. What we want to do is this: We 
know there is a certain amount of electricity in the atmos- 
phere, and we believe that thunder-storms can be traced 
to the existence of a greater amount of electricity in the 
air. We are trying to perfect the electrometer so that we 
can foretell the approach of thunder-storms by several 
hours. I think it can be done. We can now tell, of 
course, how much electricity there is in the atmosphere, 
but it is only by taking a long series of observations that 
we can arrive at any conclusions as to its effect on the 
weather. By careful comparison of these observations, 
taken under all conditions of atmospheric pressure, we 
shall in time be able to predict with accuracy the ap- 
proach of thunder-storms. This will, of course, be of 
great benefit to all ciasses of people, and will greatly in- 
crease the efficacy of the service.” 
SO a 


Telephonic Communication between Ships at Sea. 





BY LIEUT. BRADLEY A. FISKE, U. 8. S. ‘‘ ATLANTA.” 


I hope that Prof. Blake’s interesting paper entitled 
‘A Method of Telephonic Communication between Ships 
at Sea,” published in THE ELECTRICAL WORLD of August 
27, will stimulate electricians and inventors to labor in this 
direction ; for though a good deal has already been done by 
the learned professor and by Mr. Edison, the problem bas not 
yet been fully solved. It is one whose successful solution 
will yield results boundless in magnitude and importance. 
All the navies in the world will be compelled in self- 
defense to adopt the first practicable system ; for, strange 
as it may seem, there exists absolutely no method of sig- 
naling which the ships of a fleet could use in the smoke 
and noise of battle; and in a naval conflict that fleet 
would conquer which possessed, ceteris paribus, the best 
mnethod of signaling. But besides the navies of the world, 
all steamships would gladly and quickly adopt any prac- 
ticable means of holding communication in a fog. 

Having carried on for many months a laborious series 
of experiments in the direction of electrical communica- 
tion between ships, possibly my conclusions may be in- 
teresting to any one who contemplates attacking this sub- 
ject, though I am able to point out chiefly the direction in 
which Not to work, and to tell what things it would be 
useless to attempt. 

I experimented first with a view to signaling by induc- 
tion, using first a bar electro-magnet about ten feet long, 
whose coils were traversed by a current of somewhat more 
than a hundred ampéres, and for a receiver a pair of Bell 
telephones in circuit with coils of fine wire wrapped in 
various ways, one coil being wrapped around a groove 
cut in the circumference of a soft iron wheel about 30 
inches in diameter. My apparatus assumed gradually 
larger and larger diménsions, till at length my sending 
electro-magnets were the iron masts of a ship wrapped 
with heavy wire ; and finally I made an electro-magnet of 
the ship itself, wrapping her fore and aft with electric 
light wire, and sending through the wire the current of 
two Gramme dypamos coupled in multiple arc. Asa re- 
ceiver in this case, I used an iron tug about one hundred 
and fifty feet long and twenty-five feet broad, wrapped 
with fine wire in circuit with two Bell telephones. 

Though the results which I obtained were encouraging, 
they were not sufficiently good to indicate practical value, 
and I concluded to thoroughly test the plan first tried on 
a small scale by Professor Bell, of using the water to com- 
plete the circuit of a generator, and to use as a receiver a 
small wire, having its terminals in the water and in cir- 
cuit with two telephones. Of course, there was no doubt 
that communication could be held in this way; but the 
thing to determine was whether it could be held with any 
practicable length of wire. Evidently, the longer each 
wire the more current could be picked up by the receiving 
wire; but for practical use I concluded that each ship must 
be limited to wires one hundred yards long, and I there- 
fore limited myself to this length in experimenting. 

For.a long while | got very promising results with this 
method, simply making and breaking the current of the 
dynamos according to a code; but as I increased the dis- 
tance the results became uncertain, I endeavored to pro- 
duce a sufficiently rapid alternation of the Gramme cur- 
rents to make a musical sound in the telephone, noticing 
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our ordinary senses the undulatory currents used in teleph. 
ony appear to be instantaneous, and yet they may te , 
thousand times longer than intermittent currents, 


that to a distance of more than a hundred yards I could 
hear a pure sound, due to the minute variations produced 
by collector strips passing under the brushes; but I have 
not as yet succeeded in doing this satisfactorily. An al- 
ternating current dynamo might solve the problem, and I 
hope that some investigator having control of such a 
dynamo will try it. 

To avoid the difficulty, I put an automatic interrupter 
in the circuit of the telephones, thinking that the differ- 
erence of potentials at the terminals of the fine wire, while 
the dynamo current was not broken, would thus be made 
evident in the telephones; but I was soon reminded that 
it is impossible to put into water two ends of a wire with- 
out making them thereby assume a difference of potential; 
and I was unable to surely discriminate between the 
sound due to the dynamo and the permanent, though 
varying, sound due to the terminals of the small wire 
themselves, 
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While endeavoring to overcome these difficulties, the Bers see a ee Le Growin ; ine 
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The actual earnings for the June quarter were $1,100,- 
782, or $60,782 more than were estimated in the previous 
statement. The earnings have been increasing very satis- 
fac’ orily, as will be seen in the following table, giving the 
net revenues and surplus for each quarter since the begin- 
ning of 1882: 


BY GEORGE DOYLE. 


The difference between 
telephonic and a telegraphic circuit have never 
been rightly explained .or understood. It is true 
that practical men understand that in a group of 
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With the telephone it is very different, as it is operated | December 81,1886. 10.002. ona’ses siestry9 
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produced by sound, and are necessarily limited by the 


range of the sound that produces them. 


If an intermittent current is sent through a conductor 


by closing its circuit, an instantaneous secondary current 
will be generated in a closed neighboring conductor, and 
this in 1ts reactionary effect will generate two tertiary 
currents in opposite directions in the first primary 
wire, tending to neutralize each other, although they 
are of differing degree of intensity. On the other hand, 
if an undulatory current is sent through a primary 
conductor by either of the well-known methods, it will 
generate a second undulatory current in a neighboring 
closed conductor in an opposite direction, and this, in its 
reactionary effect, will generate a current in the same di- 
rection as in the first primary conductor, and not two 
currents neutralizing each other, as in the case of the inter- 
mittent or telegraphic current. 

From the foregoing, the utility of the metal sheathing 
will be obvious, and it also explains in a great measure the 
superiority of the secondary over voltaic currents for the 
telephone. If a voltaic current is established between two 
stations, having both instruments in circuit, it will be ob- 


vious that the intensity may be varied, but that. its direc- |! 


tion is not changed, whereas its induced action is both 
varied in intensity and alternately changed in direction, 
and, consequently, during half of the time the induced 
current would tend to neutralize the primary. 

In the above I have made frequent use of the term in- 
stantaneous, Asa general thing, people have very crude 
notions of what it means, electrically. If a mark on some 
object moving at the rate of a mile per minute pass an- 
other mark that is stationary, it would be said to pass in- 
stantaneously, and yet an electrical current would pass 
sixteen million eight hundred thousand times faster. To 


A New Microphone.—Siemens Brothers have just broug't 
out in Germany a rew microphone, in which the object is to se 
cure as extensive a surface contact of the carbons as possible. 
Large plates of carbon are used, and the lower one is suspended 
by silk threads passing through a hole in the centre of the upper 
plate. 

A Novel Porous Uup.—Mr. Stein, of Bonn, Germany, has 
introduced a process for making porous potsand jars of powdered 
cork united by napthaline. The powder mixed with napthaline is 
molded into shape and dried by a slow heat in a special oven. By 
this the excess of napthaline is driven off and collected for use 
over again. The napthaline is said to prevent the formation of 
deposits inside the ware, which is chiefly intended to supply the 
place of the ordinary clay pots used in batteries as porous separa- 
tors of the solutions. 


Fluoride of Nitrogen.—Mr. H. N. Warren, the well-known 
analyst, bas prepared what he believes to be the fluoride of nitro 
gen by passing an electric current from seven chloride of iron 
cells through a concentrated solution of ammonium fluoride. 
After a short interval drops of an oily liquid were found on the 
negative electrode. The compound was very unstable and decom- 


and its 
explosive violence is even greater thau the chloride of nitro- 
gen. 

Aluminum in Steel Castings.—A large number of stee! 
companies are experimenting with the empioyment of aluminu 
to produce sound castings. Among them are the Cleveland Ro!!- 
ing Mill Company, the Linden Steel Company, The Pittsburgh 
Steel Casting Company, the Otis Steel Company, the Alliance 
Works and the Chester Works. They use an alloy of iron aud 
aluminum, manufactured at Lockport, N. Y., by the Cowles 
Electric Smelting and Aluminum Company, cast in thin slabs 
and carrying-from 5 tc 10 per cent., at a cost of $4 per pound of 
the aluminum contained. 
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New Waterhouse Ammeter. 





In order to avoid the use of permanent magnets or 
springs as the opposing force in an ammeter, Mr. A. G. 
Waterhouse, of the Waterhouse Electric and Manufactur- 
ing Company, of Hartford, Conn., has designed an instru- 
ment in which the action of two soft iron electro-magnets 
oppositely polarized is brought into play. 

The instrument is shown complete in Fig. 1. On the 
top are the binding posts for the circuit wires, and also a 
small compass for denoting the direction of the current. 
The front presents a dial with silver pointer, and on the 





Fic. 2.—THE WATERHOUSE AMMETER. 


base is a table on which the calibration of the instrument 
is recorded. These are enclosed by a glass that is secured 
in position by a serew and a washer on top. 

Fig. 2 shows a section of the working parts, consisting 
of a coiled conductor wound around a stationary soft iron 
core M, which has a longitudinal slot, situated to the left 
of the median line of the upper edge of the periphery of 
the core. In this slot is placed a soft iron armature A. 
which is provided with iron pendant pole pieces and a sil- 
ver pointer. The armature A and its pole pieces and 
pointer are all one piece, and are finely pivoted at each 
end and free to swing or vibrate, while the core M is sta- 
tionary. 

The current in the coiled conductor polarizes each end 
of M and A alike, so that the poles attached to A are of 
the same sign as the same ends of M. The result is that 
the like poles repel each other, which causes the pendant 
parts of Ato swing away from the centre of core M. as 
shown in Fig. 3, carrying the pointer in the direction of the 
dotted lines to an angle corresponding to the intensity of 
the current passing. Use is made of the repelling power 


of magnetism for the reason that it is prolonged and exert- |* 


ed evenly, while that of attraction would be variable. 
When the current is cut off gravitation carries the pointer 
back to 0. 

It will also be noted that the deflections are almost in 
exact proportion to the strength of the currents. 

The instrument just described. is also constructed as a 
voltmeter and as an ammeter and voltmeter combined. 


errr OOO ema 
Electric Motors in Printing Works. - 





It is customary to supply each machine in a calico- 
printing works with a separate engine for driving it. 
One reason for this arrangement is that every time a fresh 
pattern is put into the machine it requires to be driven 
exceedingly slow, and frequently stopped until the at- 
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Fig. 3.—THE WATERHOUSE AMMETER. 


tendant has adjusted all the rollers so that the various 
parts of the pattern fall exactly into their right places. 
4nd combine to form a perfect design. For a large 10- 
color machine it is usual to employ a pair of engines with 
cylinders measuring 10 inches by 12 inches, running at 
180 revolutions per minute, and transmitting their motion 
through gearing, which reduces the speed of the star wheel 
of the machine to 12 or 18 revolutions per minute. If there 
be ‘everalsuch machines in a works, the complications of 
engines, steam pipes, exhaust pipes, drain pipes, and 
tne like, become very great, and a field is offered 
hich presents a very favorable opportunity for the 
‘ntroduction of electric motors. As an example of the 
“ultability of these apparatus for the purpose, says Engi- 
Rs a Messrs, Mather and Platt show at the Manchester 
= EDR: a very fine 10-color printing machine driven by 
: ~ or which stands on less ground area than would an 
"g!ne of corresponding power, while in bulk it is much 
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'| smaller. ‘The motor runs at 700 revolutions per minute, 


and this speed is reduced in the proportion of 56:1 before 
it reachesthe machine. A pulley 16} inches in diaméter 6h 
the dynamo drives on to a pulley 54 inches in diameter bya 
short belt, which is kept tight by a jockey pulley. The 
speed is then further diminished by a train of two internal 
spurwheels and pinions, The current for this motor is ob- 
tained from a dynamo driven by a double-cylinder diagonal 
engine with cylinders 8 inches in diameter by 10 inches 
stroke, and the entire loss of the conversion of mechanical 
power into electricity, the transmission of the electricity, 
and its reconversion into mechanical power does not ex- 
ceed 25 per cent., which is probably less than the loss that 
would result from condensation of steam and back pres- 
sure if the printing machine were fitted with an engine in 
the usual way. Where several machines have to be driven, 
one large engine and dynamo can be provided for the 
whole, and all the advantages obtainable for the use of a 
refined type of engine of large size can be obtained, with 
a result in economy which will more than counterbalance 
all other losses. The combination of an electric motor 
and calico-printing machine is one which appeals to Lan- 
cashire visitors, but at the same time it serves equally well 
as an illustration of vulue of electric power in other trades, 
particularly in those in which it is desirable to be able to 
adjust the speed of each individual machine, and render 
it independent of the rest. 
a 


Professor Tyndall on Lightning Conductors. 


The following letter has been sent to the London Times 
by Professcr Tyndall: ‘‘ Your recent remarks on thunder- 
storms and their effects induce me to submit to you the 
following fects and considerations. Some years ago a rock 
light-house on the coast of Ireland was struck and dam- 
aged by lightning. Au engineer was sent down to report 


on the occurence, and as I then held the honorable and re- 
y 






Fig. 1.—THE WATERHOUSE AMMETER. 


sponsible post of scientific adviser to the Trinity House and 
Board of Trade, the report was submittedto me. The 
lightning conductor had been carried down the light-nouse 
tower, its lower extremity being carefully embedded in a 
stone, perforated to receive it. If the object had been to 
invite the lightning to strike the tower, a better 
arrangement could hardly have been adopted. I 
gave directions to bave the conductor immediately pro- 
longed, and to have added to it a large terminal plate of 
copper, which was to be completely submerged in the sea. 
The obvious convenience of a chain as a prolongation of 
the conductor caused the authorities in Ireland to propose 
it, but I was obliged to veto the adoption of the chain. 
The contact of link with link is never perfect. I had, 
moreover, beside me a portion of a chain cable through 
which a lightning discharge had passed, the eiectricity in 
passing from link to link encountering a resistance suff- 
cient to enable it to partially fuse the chain. The abolition 
of resistance is absolutely necessary in connecting a 
lightning conductor with the earth, and this is done 
by closely embedding in: the earth a plate of good 
conducting material and of large area. The large- 
ness of area makes atonement for the imperfect 
conductivity of earth. The plate, in fact, constitutes a 
wide door through which the electricity passes freely into 
the earth, its disruptive and damaging effects being 
thereby avoided. These truths are elementary, but they 
are often neglected. I watched with interest some time 
ago the operation of setting up a lightning conductor on 
the house of a neighbor of mine in the country. The 
wire rope, which formed part of the conductor, was 
carried down the wall, and comfortably laid in the earth 
helow without any terminal plate whatever. I expostu- 
lated with the man who did the work, but he obviously 
thought he knew more about the matter than 1 did. Iam 
credibly informed that this is a common way of dealing 
with lightning conductors by ignorant practitioners, and 
the Bishop of Winchester’s palace, at Farnham, has been 
mentioned to me as an edifice ‘ protected’ in this fashion- 
If my informant is correct, the * protection’ is a mockery, 
a delusion, and a snare.” 
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A Telephone Support. 





The fatigue caused by holding the telephone to the ear 
during long conversations or in waiting for replies makes 
some artificial support of great convenience at times. To 
supply this want, Mr. Samuel Rosenblatt has recently de- 
signed the telephone support shown in the accompanying 
illustrations. It is manufactured by the Oriental Manu- 
facturing Company, of this city. The illustration, Fig. 1, 
shows the apparatus in detail, and in Fig. 2 is seen its 
mode of attachment to the telephone set. 

The hand telephone is placed in a support in which a 
spring holds it firmly. It is fitted with two bars. provided 
with universal joints, one of which is held in a socket 
screwed to the wall. By this means the receiver can be 
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Fig. 1.—A New TELEPHONE SuPPoRT. 


shifted to any desired position and permanently set by 
means of binding screws bearing against the ball joints. 
When not in use the support can be bent upward and 
placed flat against the wall, so as to be out of the way. 


a te we ee 
Weight Motors for Electric Lighting. 


To the Editor of The Electrical World: 

Sir: There is one thing that electrical manufacturers 
have thus far neglected, and that is the making cf small 
generators, say of 2 or. 3 ampéres and 20 or 30 volts, so as 
to run two or three lamps for houses in the country, where 
a large plant is out of.the question. 

Such a machine, with a weight motor properly construc- 
ted as the source of power, I should think would sell well 
among the more comfortable classes in the country any. 
where, provided the cost could be reduced to $40 or $50 or 
perhaps even $100. I should like such a thing myself. 

The machinery could be placed in the barn attic, boxed 
in tight, of course, and the weights could descend to the 
bottom of the cellar, thus giving ample room. Heavy 
weights geared to a very high spved would make the de- 
scent sufficiently slow to last 3 or 4 hours. 

Has apy attempt in this line been made, and, if so, by 
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This would put a fine 
J. L. N. 


whom, and with what success? 
light within the reach of every householder. 


HEBRON, Conn. ft 

ANSWER.—The application of weight motors to the driving 
of dynamos has often been suggested, but a litt le calculation 
will show that under ordinary circumstances their applica- 
tion is impracticable. Let us suppose, for instance, that 
a fall of 40 feet is available. and that the weight weighs a 
ton (2,000 Ibs.). That would be an available energy of 
80,000 foot-pounds, provided no losses from friction or 
other causes took ae. Under the conditions given, 
three incandescent eins of 16c. p. would require prob- 
ably +h. p., or 16,500 foot-pounds per minute, hence it 
foliows that one ton descending through 40 feet would 
maintain three lamps during 80,000 + 16,500, or nearly 
five minutes. In other words, the weight motor would 
have to be wound up every five minutes. Of course this 
time can be increased by increasing the we or the dis- 
tance threugh which it falle ; but we think that the above 
will show the inconvenience attending the use of a weight 
motor for this purpose.—Eps, E. W. 
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The Electromotive Force of Magnetization.* 





BY EDWARD L. NICHOLS AND WILLIAM §, FRANKLIN, OF 
THE UNIVERSITY OF KANSAS. 


If two electrodes of iron or steel be submerged in a liquid 
capable of dissolving iron, and their free ends be connec 
_ metallically, permanent electric currenis will be developed 
in the voltaic circuit thus formed whenever the magnetic 
condition of the electrodes differs or whenever they are 
‘situated in magnetic fields of unequal intensity. The 
electromotive force to which these currents are due we 
ropose to call, for want of a better name, the electro-mo- 
ive force of m ization. At least two quite distinct 
effects are comprised under this term: 
‘ (a.) That produced by magnetization of one electrode. 


To this effect it is not essential that the reaction beween | PO 


ere and the liquid take place within the magnetic 
2. J 
~~ (b.) That produced when the reaction between the iron 


of one electrode and the liquid takes place within the]. 


etic field. 
e currents due to effect (a) have been investigated by 
Dr. Theodor Gross.+ The consideration of the influence of 
the magnetic field upon the chemical behavior of iron} has 
led the present authors to the discovery of effect (6). 

As the result of a variety of experiments which were 
tried to determine the laws of the formation of these cur- 
rents, the following points have been established : 

1. The E. M. F in question is not that due to structural 
changes in the magnetized electrode. 

2. It is not that due to magnetization merely, but de- 

— upon = a eee Bg iron and the 
iquid taking within magnetic field. 

z The E. M. F. between the electrode acted upon with- 
in the field and that acted upon by the same liquid outside 
of the field varies, according to the liquid used, from a 
very small amount, much less than the hundred thou- 
sandth of a volt, to several hundredths of a volt. 

4. The E. M. F. increases, as a rule, with the activity of 
the solution, i. e., with the rapidity of the reaction. 

5. The E. M. F. is much greater when the result of the 
_—— is a ferric salt of iron than when a ferrous salt is 


6. The direction of the current depends upon the way in 
which the electrode within the field is exposed to the 
action of the liquid. When this electrode is protected, 
excepting in those portions of its surface which lie nearest 
to the induced magnetic poles within the electrode, the 
exposed surface becomes in its voltaic relation to iron out- 





THE ELECTROMOTIVE FORCE OF MAGNETIZATION. 


side of the field as zinc to platinum. The current then 
flows from the magnetized electrode through the solution 
to the electrode outside of the field. 

The accompanying diagram shows one form of saperene 
in which the above mentioned conditions are fulfilled. 

A cell is used consisting of two glass tubes, closed at 
their lower ends and connected by a horizontal tube of the 
same material. These tubes and the connecting arm are 
filled with an electrolyte capable of uc.acking iron. Two 
short bars, cut from the same piece of iron, and of the 
same size and shape, each attached in the middle to a cop- 

r wire, are coated with wax, excepting at their ends. 

e wires make electrical contact with the bars at the 
points of attachment, but are insulated otherwise through- 
out their entire length. The free ends of these wires are 
connected through a sensitive galvanometer. When the 
bars are then inserted into the cell, one in each upright 
tube, a voltaic circuit is formed, which, aside from the 
currents due to variations in the character of the iron and 
liquid, or to differences of tem + in the two arms 
of the cell, is capable of developing no electromotive force. 
When, however, one of the tubes is p between the 
poles of an electro-magnet, the axis of the bar being 
parallel to the lines of force, a permanent current is gen- 
erated, the ends of the bar within the magnetic field be- 
coming as zinc to the bar which is not subjected to mag- 
netization. As already stated, th current then 3 from 
the metal within the field through the solution to that out- 
side of the field. hen the copper wires are attached to 
one end of the iron bars and the surface at the middle 
only of each bar is one to the liquid, the direction of 
the current is reversed. The bar within the field becomes 
as platinum to that outside, and the current flows from 
the non-magnetized bar through the solution to the bar 
which lies between the poles of the . 

7. Experiments upon “ iron-platinum ” and “‘ iron-cop- 
per” cells within the magnetic field led to similar results. 
The electromotive force of such cells was increased b 
the action of the magnet whenever the portions of the 
iron electrode nearest the induced poles within the same 
were ex to the action of the liquid, and was dimin- 
ished whenever only the neutral pean ne midway 
between the induced poles in the el e@ were 80 ex- 


»8. The E. M. F. obtained under the conditions above de- 
scribed increases with the strength of the field, although 
not in exact proportion to the latter. 

9. The E. M. F. dependgupon the dimensions of the mag- 
netized electrode, i. ¢., upon the distance between the in- 
duced poles in the same., An experiment upon two bars 
of Norway iron, differing in length, but of the same cross 





* Abstract of my yd read at the New York meeting of the American 
Association for Advancement of Science, August, 1887. 

+Th. Gross: “Ueber eine neue Entstehbungsweise galvanischer 
Stee a Magnetismus;” Sitzungsberichte der Wiener Academie, 


TE. L. Nichols : The chemical behavior of iron in the magnetic field; 
American Journal of Science, Vol. 31, p. 272. 
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Y\edvance during time dt. If T = + be the pericdic 
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Since the mean value of E. M. F. and current measure 
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section, exposed at the ends only, the bars being placed 




























parallel to the lines of force, showed the E. M. F. between , ee smaseea 
the end of the bar and an electrode of similar iron outside by instruments is = of their maxima, we have also 
Se ane nt ben S apieoiiennaal so meetin ni = ” w = e 7 cos 
rT, effect being = . 
ted | square of the le 4 jeandi these mean values, \ enables 
10, It follows from the above that whenever iron is | us to the work done from } taken with 
acted upon or ts in the magnetic | @ voltmeter and p Seeeeecr aerate ided we know 
field, local voltaic action will pccur between those : ce of the c From the diagram it will by 
of the iron which . poles and inter- : i 


mediate neutral positions, the poles becoming a e 
‘we obtain w = i? r, which is self evident, 


zine, the neutral parts oe eee To this local ac 
we believe is to be ascribed in part, if not altogether, 


Se 


those | This result t have been introduci 
peculiarities of chemical action in the magnetic field|the E. M. F. at all; but, as will be shown Presently, thy 
which Saruat the sihjpebel Soe pee ee The | investigation applies also to cases where, an inert 
wer of magnetism to destroy the passivity of iron in , there is a counter E. M. F. in the circuit, apj 
nitric acid, to which attention first called at that time | then the term i* r is not a correct measure for the wor; 
and which we have since inv at greater length,* | done, and the more general expressicn given in equation (1) 


is doubtless due in like manner to these local currents. 





a Given Source of Alternating E. M, F.t 





“z 008 @, and it is evident that if p be very nearly 90° we 


would irean enormously large to do com 
lively lathe work. Generally , the size of th, 
plant for a given amount of work be inversely pro. 

tocos g. Ina continuous current system there 


current from some source of supply having an imp: portional 
is no lag, and the whole volt-ampére capacity of the plant 


alternating E. M. F., but it does not apply to those cases 
whove the B. 36. %, @lngracte’ 0s Soe te is actually available for useful work ; in an alternate cur. 
is done in a secondary circuit. As an example, take the | rent system this capacity becomes reduced in the ratio of 
case of glow or arc lamps fed in divest : to repre. 
prem pened ab oP es ce en dena, my . | sent the 

alternating acco to a simple function, We as- now to blem, we have to fi 
sume the mean value of this E. M. F. as measured by a the condilion wader which the eck Bl dak pend then 
Cardew voltmeter or a Thomson electrometer to be main-| fore I cos g becomes a maximum. From the diagram 
tained constant whatever mony be She auaaiie current | we see that Z, or 22 "LI = E sin ¢, and therefor, 


taken by the different lamp circuits, ; 
I cos g = ‘cat sin g cos g. To make thisa maximum 


of the wave of impressed E. M. a ae 
the angle of lag must evidently be 45°. 


paving: a canslibe colt incinotien edt: peuenamete sete 
aving 5.098 eagpe wenn cig $e | has been found analytically by Mr. Snell, and 
his articles on “ Alternating and Induced Otive 


what resistance should be given to the lamp in order to 
Forces,” in The Electrician of August 138, 1586. Graphi- 


use up or rather transform in it a maximum of 
with the given im E. M. F. With a unidirected and . on 

the cally, the projections of O £ on the horizontal and vertical! 
must have equal length, that is to say, E, must be equal 


constant E. M. F. the lower the resistance would 
be the energy used up in the lamp; but this is evidently not 
so in the case of an alternating E. M. F., since upon short 
circuiting the lamp com the current does not exceed 
a certain maximum—which is determined by the self in- 
duction.of the circuit—and during a gra reduction of | © 
resistance of the ee one of the factors 
determining the work, remains therefore finite, while the 
other factor (the E. M.-F. over the lam terminals) a 

proaches zero. A maximum of work can aap inot be 
obtained by the simple t of reducing the resi 


particular 
the E. M. F. of supply, the periodic time, and 
duction of the cieaaik. were 4 : 

Before ing further it will be convenient to point 
ina Se eesndiny il mata pte as soil 
rom coi a ormer, coi 
of which is connected in parallel across the mains from an 

aiternate current machine. In this case the E. M. F. 
pearing on the terminals of the is very ly 
constant if the E. M. F. between the mains is con- 
stant, a condition which must necessarily be fulfilled in a 
network of mains for public supply of electricity on the 
lel system. We may, therefore, consider the E. M. F. 
induced in the secondary coil as an E. M. F. impressed 
upon the terminals of the circuit in which the work is to 
be done, and thus our problem becomes applicable both 
to the direct supply and to the supply by means of trans- 
formers. ee 
Let in the diagram OE = E represent the impressed 
E. M. F., and OI = I the resultant current, both being 
maxima, that is the crest of their waves, and let g be the 
angle of lag. The maximum value of the E. M. F. due to o alternating panrent. ans ary series wound con- 
: son i iously gi ine OF. = uous current motor can wor an alternating 
oat ingutie® fo (hen ehetenety Sree Sy Sat Cae Or, current if the field is sufficient] laminated to prevent the 
and the maximum of E. M. F. necessary to overcome the | formation of eddy currents. are certain reasons 
inert resistance of the circuit is given by the line Op = | which render it inexpedient and uneconomical to work 
Ep, If r denotes the resistance ard L the self induction, 
we have E,=rI,and E, = LI22n, Theangle of lag, 
as is well known, is determined by the relation : 


tan 9 = BEBE 
r 
We may now represent the impressed E. M. F. and the re- 
sultant current atany moment as the projections of the 
two lines OE and OJ on the vertical, these lines sup- 
posed to revolve round O at a fixed speed, and to always 
maintain their angular distance g. Let « be their angular 
advance at the time ¢, then e = E sin(a + ¢) i= 


I sina represent E. M. F. and current at that particular 
moment, and 


dW = Elsin(a + g)sinadt 





CONDITION OF MaximMuM WoRrK ‘WITH ALTERNATING 
CURRENTS. 


to Ey. Maximum work is done in the’ circuit if the 
E. M. F. of self induction equals the E. M. F, necessary 
to overcome the inert resistance. In this case the follow- 
ing relation must evidently obtain, r = 2 2 n L, and by 
choosing the resistance so as to satisfy this equation, we 
obtain a maximum of work from the given mean E. M. F., 
‘¢, and in a circuit of given self uction L. The 
E. M. F. which is used to drive the current through this 
resistance is .709 of the impressed E. M. F., and this 
figure represents also the plant efficiency of the systew. 
_ Phe above law of maximum work is capable of applica- 
tion to the case of a reries wound electromotor worked by 


strictly proportional to the current at any moment. Ina 
motor of this kind the flow of current is opposed not only 
by its inert resistance, but also by the counter E. M. F. 
developed in the coils of the armature. It is evident that 
at constant of rotation the latter i 
proportional to the strength ‘ 
to current, and it is of the same character and period 
as the E. M. F. necessary to overcome the inert resistance 
of the circuit. Retaining the above notation, and writing 
ki for the counter E. M. F. of the armature, where / is 
a coefficient depending on the constructive data of the 
machine and on its speed, but not on the periodic time 
and self induction, we have at any moment ep = (r+h) i, 
and the condition of maximum work isr + k = 277 L. 
In order that the motor may absorb maximum work, 
it should be so that the sum of the counter 
E. M.’/F. of the armature and the E. rs necessary to 





represents the work done during a further angular 


time, « = 2 2 n t and the above equation can also be 
written as follows: 
El 


Wes, 


sin (a + ¢) sin ada, 


By in ting between limits a =0 anda =2z, 

we obtain the work dane’ during the time 7 (that of a|=. M. F. eee aw overcome the inert resistance 
com period), and by (dividing the result by T we|° the circuit; but while in this case the cou- 
obtain the work done in unit time, or the rate of doing | ™ércial efficiency must be less than 50 es 


work as generally expressed in watts. The operation gives 


a <r seem to have an advan over the continuous 
=" cos p (1) | current motor, but this advan could scarcely be 
realised in practice. On the one , we mover ee 
ee ee continuous curren maximum output, whi! 
inane the pedi pe pon Of Beioncun 1046 86. meee on the other hand it will be found extre PO 
+ Read before the British Association, Manchester, September, 1887 { to say impossible, to work a series w motor by 42 
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me 





ternating current of reasonably short period in such wa 
to satisfy the above conditions for maximum work. i 
will generally be found that in a motor of this type, owin 
to the great magnetic inertia of the field, the E. M. F. o 
self induction is considerabl ter than .the counter 
FE. M. F. of the armature, and that to increase the latter 
without at the same time inc the former, we should 
require to run the armature at too as . But even 
if we cannot completely fulfill the condition of maximum 
work we can at least attempt to approach it, and the 
above investigation may serve to show in what direction 
improvements should made if we wish to solve the 
practical problem of obtaining motive power from alter- 
nating currents. In experimenting with machines of 
this class, it is, of course, necessary to have some easy 
means for the determination of the coefficient of self- 
induction, angle of lag, and ~~ efficiency. These 
points can be easily determined by means of the diagram. 
Twoexperiments Only are required. First, note the mean 
current and mean terminal pressure when the armature is 
prevented from revolving; and secondly, note the mean 
current when the armature is revolving and’ doing work, 
the terminal pressure being adjusted to have the same 
value as formerly. Let, in the diagram, the line O Ey repre- 
sent the E. M. F. required to overcome the inert resistance 
of the motor. 4 . 
iments by erecting a perpendicular in point Ep, and pro- 
longing to the point of intersection with the circle repre- 
senting the impressed E. M, F., we find the point H, the 
angle of gy, and the horizontal projection of O E gives 
O E’, the E, M. F. necessary to overcome self induction. 
Since the latter is proportional to the current which has 
been measured, the coefficient of self seein can now 
be determined. When the armature revolves, the current 
becomes reduced, and therefore the E. M. F. of self induc- 
tion assumes a proportionately reduced value, which in 
the diagram is represen by the length of the 
line O EY. To this corresponds the point E’ on 
the circle of impressed E. M. F., and project- 
ing this point vertically we find E’, as the E. M, 
F, necessary to overcomé the counter E, M. F. of the arma- 
ture and the inert resistance of the wotor circnit. The 
latter can be calculated from the current and resistance, 
and thus the counter E. M. F. of the armature and the 
electric energy actually available for conversion can be 
determined, 

_-——_-S re fo oop 





Compensation of Electrical Measuring Instrumints,* 





BY J. SWINBURNE, 


Most instruments used for measuring electromotive 
forces depend on the electromagnetic effect of the current 
in a coil of high resistance. As the resistance of the coil 
varies with the temperature errors arise. Thus, a volt- 
meter wound with copper wire would be quite useless un- 
less a temperature correction were made every time a 
reading was taken. Prof, Forbes has proposed to put a 
carbon resistance in series with a voltmeter, as the resist- 
ance of carbon falls as the temperature is increased. The 
idea of utilizing this property of carbon is old, but instru- 
ments compensated with carbon have not come iuto use. 
Unless a carbon were in a vacuum its resistance would no 
doubt vary, as the carbon would absorb damp and gases. 

The temperature error may be caused by the variations 
of temperature of the atmosphere surrounding the instru- 
ments, or by rise of temperature due to the heating of the 
coils when in use. The methods to be described in this 
paper consist of arrangements of Wires of different tem- 
perature coefficients, so calculated that the reading of the 
instrument is not affected by reasonable variatiuns in 
temperature. The electro-dynamometer wound as a volt- 
meter is the easiest instrument to compensate. Such an 
instrument consists of a large fixed coil, or pair of coils. 
with « small moving coil suspended and connected in 
series. 

_If the fixed and moving coils are wound with German 
silver wire, whose temperature coefficient is 0.044 per cent. 
per degree C., the readings will vary about 1 per cent. from 
winter tosummer. 0,044 is the coefficient generally given 
in books, but German silver may have almost any temper- 
ature coefficient according to its composition. If an idle 
coil of copper wire is put in shunt to the moving coil, the 
current through the fixed coil will be divided between the 
moving coil and the copper resistance. As the tempera- 
ture rises the current decreases if the electromotive force 
is kept constant; but as the resistance of the copper coil 
increases about ten times as fast as that of the German 
silver moving coil, the moving coil carries a larger share 
of the current, and the current in the moving coil can 
thus be made to increase so that. the product of the 
current in the fixed and moving coils remains constant. 
Such a system does not give perfect compensation, 
but the error is ofa higher order, and through ordinary 
ranges it is iasignificant. This disposition compensates 
for the variations of temperature of the room, but not for 
rise of temperature due to the current itself. In “a dyna- 
mometer voltmeter this error is too small to be important. 
but there is no objection to winding the copper wire round 
the fixed coil so that it is at the same temperature. It may 
be doubled on itself so as to have no magnetic effect, or 
1t may be wound backward; but this gives rise to difficul- 
hes in the calculations. It would be of little use to work 
Out examples, as the temperature coefficient of German 
Silver varies with the sample. When the coefficient is 
known it is generally necessary to solve a cubic equation. 
_A voltmeter, such as a tangent galvanometer with a 
Controlling magnet, may be compensated for room errors 
by putting a resistance of copper wire in shunt to it, and 
4 German silver resistance in series ; the resistances are so 
calculated that the current in the galvanometer coil is 
Constant. This arrangement, of course, wastes a httle 
ae but that is not generally a matter of any impor- 

so 

. Another arrangement was suggested to the writer by 
‘ir. Evershed, who was working with him. Instead of 
making the conaee an idle coil, it may be wound 
pas kward round the voltmeter, the exterior resistance 
dine dispensed with, The mngpetio effect: is then the 
nnn eUce Of the magnetic effects due to the Ger- 
se silver and copper wires. As the instrument 
a ate, the current in the German silver wire de- 
cs but the current in the copper wire de- 
‘teases much faster, so that their difference remains 
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This can be calculated from the first exper- | P€™ 


Sractecsny .Cenamt. ‘This arrangement is very euitable for 
w electromotive force voltmeters, but there are difficul- 
ties in the way of its use for high electromotive forces. 
Unless.the copper wire is wound with the German silver, 
so. that the two wires lie side .by side, it is difficult or im- 
possible to <a effects of the wires. If they are 
wound together, and: the r wire is then connected 
backward, neighboring wires have the full electromotive 
force to be measured upon them, and the insulation is apt 
to break down. In addition to this, the copper wire has 
to be very small. Taking German silver as a ten 
times the specific resistance of copper by volume and 4th 
of the temperature etror, the ampére turns of copper wire 
would have to be yyth of the ampére turns of German 
silver wire, so the diameter would have -to.be ,,th. In 
most cases this would demand-a copper wire of from one 
2 ky millimetres diameter, which is too small for prac- 
cal use. : 
Most Wheatstone bridges are wound with platinum 


‘silver wire, and when exact measurements are required, 


temperature corrections are made. 
tione can be made unnecessary 
ing the adjustable-resistance, and the coils of the line side 
of the bridge with platinum silver, and the coils on the 
other side of the bridge with wire, having twice the tem- 
ture coefficient. The coils with double temperature 
coefficients need not be made of any special alloy. as any 
temperature coefficient can be got by making the coil partly 
of — silver and partly of copper wire. The bridge 
= 1 compensates if the galvanometer and battery change 
places. : 

The temperature error of a standard cell, such as the 
Clark, can be compensated. Such cells are arranged in 
shunt to a resistance which is in series with a larger re- 
sistance, which is generally adjustable, and varies from 
30 to 60 times the resistance to which the cell is in 
sbunt. : 

If the adjustable resistances are made of copper and 
German silver, so as to have higher temperature coeffi- 
cients than the resistance in shunt to the standard cell, 
temperature errors cf the cell can be eliminated. The 


Temperature correc- 





TRAIN TELEGRAPHY ON THE LEHIGH VALLEY RAILROAD. 


adjustable resistance may be made up of ten coils of 1 ohm 
each and ten of 10 ohms each, 1.438 being in shunt to the 
cell, and 0.562 between the adjustable resistance and the 
1.435 to make the resisiance read in round numbers. The 
ten 10-ohm coils will thus have different proportions of 
copper and German silver, as their coefficients must be 
slightly different to compensate throughout the range. 

There is another source of error’ which seems often to 
escape notice. If an electro-dynamometer is connected up 
as a watt meter for measuring small powers, such as that 
consumed in an incandescent lamp, either the pressure 
coil is in shunt to the lamp, and in series with the current 
coil, or it is in shunt te both the lamp and the current coil. 
In one case the current through the pressure coil measures 
the fall of potential, not only over the lamp but over the cur- 
rent ccil also. In the other the current coil measures the 
current through the pressure coil as well as through the 
lamp. If all the lamps measured were of the same resist- 
ance this would not matter, as the instrument could be 
calibrated for that resistance, but the error in using the 
same voltmeter for 50 volt and 100 volt lamps is very con- 
siderable. 

This error may be eliminated by a sort of differential 
winding. It is best to fix the current coil and make the 
pressure coil movable, as there is then less trouble in mak- 
ing the connections. A few turns of small wires equalin 
number to those of the current coil, are wound backward 
round it and put in series with the pressure coil. The 
pressure coil is then put in shunt to the lamp only, The 
portion of the current in. the current coil which comes 
through the pressure coil then has its action neutralized 
by these backward turns carrying the same current. 

The same method may be applied to volt and ammeters 
when used for such purposes as incandescent lamp meas- 
urement, If the voltmeter is in shunt to the lamp only a 
few turns in series with it are wound backward round the 
ammeter. if the voltmeter is in shunt to the lamp and 
the ammeter, a few turns of the main or ammeter circuit 
are wound backwards round the voltmeter coil. 


winding -the coil-form- 





The Train Telegraph. 





The illustration on this page shows one of the operators 
of the Consolidated Railway Telegraph Company on bis 
trip in a train of the Lehigh Valley road. The “‘ tele- 
graph office ” of these trains is in the parlor car (as shown 
in the cut), though it would seem that the proper place 
for it, the same as for a dining car, would be between 
the parlor and the ordinary cars, so as to be equally 
accessible to first-class passengers and to those who are a 
notch above that demccratic grade. If the business 
proves sufficiently remtinerative, an apartment should 
be partitioned off, say’ in the ordinary car near- 
est the parlor cars and in its contiguous end. A 
curtain partition would be better than nothing; and 
something of the sort certainly should be provided, for 
otherwise the operator would sometimes find it inconven- 
ient to conform to the rule requiring all messages to be kept 
from the gaze of rude bystanders. A first-class seat among 
the gentle, brave and wealthy people who ride in parlor 
cars is agreeable to the operator no doubt, but if the gentle 
ones should happen to outnumber the “ brave,” bis mind 
might be distracted from business; and if the company 
were to employ such attractive operators as grace some of 
the telegraph offices on shore the disturbance of business 
might be still more serieus.—Railroad Gazette. 

_—_—————- $09 | +o 
The American Institute of Electrical Engineers. 





The first dinner and meeting of the season took place at 
Martinelli’s, 186 Fifth avenue, near Eighteenth street, on 
Tuesday, Sept. 20, at 60’clock P. M., when a paper was read 
by Mr. A. Reckenzaun, of England, as follows: ‘‘ On Elec- 
tric Street Cars, with Special Reference to Methods of 
Gearing.” The attendance was good and great interest 
was manifested in the admirable paper. The discussion 
was participated in by Messrs, Pendleton, Mailloux, 
Wheeler, Pope, Schlesinger, Wetzler, Reid and Captain 
Michaelis. Mr. Reckenzaun not only took part in the dis- 
cussion from time to time, answering questions and meet- 
ing objections, but made a very effective summing up. 
The meeting was altogether of a most pleasant and profit- 


able nature. 
_—________ we) oro" 


The Telephone in China. 


The proposed introduction of the telephone into China 
by an American syndicate continues to attract great atten- 
tion. A special dispatch from Philadelphia of Sept. 20, 
says: 

E. O. Morgan, of the American Bell Telephone Com- 
pany, arrived in this city to-day from Boston to overlook 
the entire business of the Philadelphia office in connection 
with President Henry Bentley. Mr. Morgan, in a conver- 
sation on the great telephone enterprise of the Chinese- 
American syndicate, said: ‘‘ The Bell Company has no in- 
terest in that enterprise, and has nothing to do with its 
telephone arrangements. I do not know anything about 
the special business of our law department, under which 
the suit was brought against Turnbu)l in Baltimore, but I 
know it is not likely that the company would do anything 
so foolish as to bring a suit in America to restrain manu- 
facture in China. The fact is, the Turnbull matter is a 
local issue, and this is one of the numerous suits the com- 
pany has always on hand ag:inst an infringement of its 
rights in a particular locality. As I understand it, Turn- 
bull has been manufacturing telephones in Baltimore, and 
our suit is to restrain that, and has nothing to do with 
Count Mitkiewicz. That feature of the suit is the inven- 
tion of some one’s imagination.” 

—_—————Sr1e-S oo 
The Dynamite Gun. 








SomME very successful experiments made in New York 
Bay this week by Lieutenant Zalinski with the dynamite 
gun, whose charge is exploded by a small electric eell—as 
illustrated some time since—go to show that the prevalent 
ideas of shore defense may have to be greatly modified. 
Although the minimum charge of 55 pounds of d) namite 
was used, two shots served to blow the target ship to 
atoms, and it was evident that no man-of-war would be of 
use after being similarly struck. The firing range is already 
two miles, so that a battery of these guns established 
near the entrance to the bay might keep the largest fleet 
of invading men-of-war ata very respectful distance. There 
is a little consolation in this thought, for certainly no 
city of the size of New York, to say nothing of Brook- 
lyn, was ever before so ill provided with fortifications of 
the approved type. This gun, by the way, will probably 
have a direct bearing on the war ship of the future, 

—_———_o+e 2 ooo ____—_- 

Exhibition of Ilhuminants.—A very interesting exhibi- 
tion of illuminants and of naphtha products has been opened in 
St. Petersburg. The ministry of imperial domain offers two 
prizes, one of 2,500 roubles for a cheap lamp of simple construc- 
tion, in which the heavy uvrefined naphtha oil could be burned, 
and which might be used in the poorer villages, and a second 
prize of 1,000 roubles for a lamp of better construction to burn 
the same oil. The ministry of war offers three prizes, each of 
500 roubles, the first for a stove for room heating which would 
burn naphtha refuse; the second for a useful, cheap galvanic bat- 
tery for electric lighting, and the third for phosphoric substances 
to be used in illuminating. In addition, there is a prize of 1,000 
roubles for the best apparatus for day and night signaling. The 
prizes are open to all—to foreigners as well as to Russians. The 
exhibition will last until] Nov. 15. 





170 


The Production of a Constant Dynamo Current with 
Varying Electromotive Force.* 





BY A. P. TROTTER. 


Nearly all the earliest dynamos made for practical work 
were intended to give a constant current for arc lights in 
series. Partly on account of the light being generally 
required for outdoor work, and partly by reason of the 
contentment with wuich Americans accept a successful 
notion without demanding the refinements which are ex- 
pected in this country, few attempts were made to ex- 
tinguish separate lights. The problem is to vary the volts 
when the external resistance is altered, so that the current 
may be kept constant. The best known methods are 
those of Thomson- Houston, Maxim-Weston, and 
Hochhausen. These rovtk the brushes on the com- 
mutator by means of automatic arrangements on 
which considerable ingenuity has been expended, and 
the results, so far as they are applied to arc light- 
ing, are satisfactory. The armatures of dynamos for 
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passing a current round it, thus obstructing the 
passage of the lines of force through it, and rendering it 
practically inert, non-magnetic, or altogether abolished. 
The first practical e. ment was carried out a few 
minutes after thinking out tae method, with an ordinary 
series wound arc lighter of the Gramme type, with Goolden- 
Trotter modifications, and the results were very satisfac- 
tory. The double magnet of dynamo is very suitable 
for this purpose, for one- of the machine may be con- 
stantly magnetized to the desired point of saturation, 
while the other half acts as a oer The former may be 
called the constantly magne ib, and the latter the 
keeper. They are similarly wound with situtly cevls . 
land 2. If the constantly magnetized limb is excited 
the usual current through its coils, and no current is 
through those of the keeper, the latter will act as a 
netic shunt, and nearly all the lines of force will pass 
pohaslig- svill be fomed a tho pete ot ed th will be 
polarity wi ound at t i 
a minimum effect on the armature. Tay allowing a eak cur- 
rent to pass round the keeper, the diversion of tle lines of 
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. 2.—C, constantly magnetized limb, 
™" B; resistance bor. 
R, Regulator, 


FIGS. 1 AND 2.—-VARYING THE E. M. F. OF A CONSTANT CURRENT DYNAMO. 


series arc lighting are for several well-known reasons 
made with less iron and with more wire than those of 
machines used for other purposes, and a high resistance 
both of armature and field coils, together with a considera- 
ble amount of induction and heating, are, as a rule, in- 
separable from dynamos for arc lights, and although such 
proportions preclude the possibility of a high efficiency in 
the dynamo, it is generally considered that these losses are 
made up by the economy of a small conductor and the 
simplicity of working with a uniform current. With such 
armatures the volts may be reduced by rocking the 
brushes, and if the proportions of iron and wire are cor- 
rect, this will produce hardly any sparking or additional 
heating. A constant current is required for several other 
urposes than for arc lamps, e. g., the Bernstein system of 
ow volt lamps in series, certain applications of motors, 
and for electro deposition with baths in series. For such 
purposes there would be no advantages in using a small 
quantity of iron in the armature, unless to enable the 
brushes to be rocked—an: advantage which would 
be dearly bought by the low efficiency. Several 
attempts have, been made to produce a constant 
current by compound winding, but they do not 
appear to bave met with success. In such a machine 
the characteristic should be « vertical straight line, but 
practically it is merely the usual rounded extremity of a 
shunt characteristic, and the current is therefore only ap- 
proximately constant. The winding is nearly all shunt, 
with a few turns of series coils, which are i f little use, 
since it is never necessary to short circuit the machine,the 
minimum work being one arc Jampor nothing, The diffi- 
culties of insulating and the expense of winding the fine 
wire required for high volts would be serious obstacles to 
compound winding for constant current, even if a fairly 
constant current could be produced. -The method may be 
worth using for three or four arcs. Another method has 
been employed in the Brush system, viz., shunting a por- 
tion of the exciting current.of the magnets. and thus 
weakening the strength of the field. It appears that this 
can be carried farther with a Brush dynamo than with 
more modern machines. The difficulty is, that if the field 
excitation be reduced to such an extent that the magnetic 
resistance approaches its initial value, or, consider- 
ing the saturation curve—when the working point 
approaches the nearly straight part of the commencement 
of the curve—the volts become unstable, and the current 
is liable to drop. If the reduction were very gradual, and 
the speed perfectly uniform, it might be possible to reduce 
the volts to a low point if the machine were working on a 
dead resistance: but with arc lamps it would be impossi- 
ble, and even with a resistance it is found that from small 
fluctuations of speed, or some other cause, the instability 
is always present. With an automatic regulator to con- 
trol the resistances used as a shunt to the field the diffi- 
culty increases, for it would attempt to correct a small 
accidental drop of volts by increasing the strength of the 
field, and serious heating would ensue. Arc dynamos of 
modern design by several of the leading dynamo builders 
have been successfully controlled by the auto- 
matic regulator to cut down to half the full 
load with a simple shunt. Instability sometimes 
is present in sbunt-wound dynamos used at one time 
for charging cells, and at another, at lower volts, for 
running glow lamps direct, the reduction being effected by 
adding a resistance to the shunt. If such a machine be 
compound wound, the instability would only be noticed on 
a small load. In discussing means for remedying this 
difficulty, Mr. H. W. Ravenshaw, senior electrician to the 
firm of Goolden and Trotter, suggested that the reduction 
might be effected while the field magnets were saturated 
to the usual point, by diverting the lines of force from 
their usual path, from pole piece to pole piece through the 
armature, by offering a path of lower magnetic resistance. 
It was proposed to do this by employing a movable mass 
of iron which might be termed a “‘ keeper,” in order to 
avoid using the word “srmature.” The mass of such a 
keeper would be considerable, and in the course of 
discussing the mechanical problem of moving it b 
means of an automatic regulator, the writer pro ; 
instead of moving it, tw neutralize its effects by 


~ *Read before the British Association, Manchester, Sept. 1887. 
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force through - is Be peeany sie eeene eee ae rest 
will take their usual path through the armature. With a 
certain strength of current this obstruction will be complete, 
no lines will pass in either direction, and the magnetic effect 
is the same as though the keeper had been entirely removed 
from the dynamo. The of the field and its ac- 
tion on the armature is the same as thou 
were provided with one magnet only. If now the current 
through the coils on the keeper be beyond this 
neutral point, it will assist the permanent —_— the 
lines of force in the former will be reversed, and finally, 
when the whole current passes round it, the volts are at 
the maximum, and the dynamo works as an ordinary 
series wound machine. It was soon found in practice 
that, owing to the complete magnetic circuit formed by the 
pair of magnets, the changes in the zth of. the field 
were somewhat sluggish. This was remédied by 
making a gap in the magnetic circuit, by- out the 
yoke or side where the magnet bars pass through, and 
bushing them with brass, using brass washers also on the 
ends of the bars and upder the nuts. Experiments have 
yet to be tried to ascertain the minimum dimensions of 
this non-magnetic gap. It is important that it should not 
be too great, not so much on account of the greater ex- 
penditure of energy required for the magnet coils as for 
the reason that if the magnetic resistance be high it will 
be impossible to reduce the volts of the machine to a low 
point. It isevident that the method consists of shunting 
the useful magnetic field, ard the minimum effect can 
only be obtained by a magnetic short circuit ; and the 
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1 to the total force (am uu1ns) 
mag- | equa Ter teak tas ie toe on the 


potential must be 
r of 


constantl zed li 
a mokipiien oF the equivalent magnetic resistan se, = 
sym : ; 


lines through keeper.  Havi tim toe ee ee 
t € > ving thus ; ines 
prety a the keeper, we find its magnetic r ce for 
those lines, and the ampére turns necessary are found by 
the equation 
T, = + Hy 4, T, + magnetic potential, 

where T and T, are ampere turns, a, and a, are areas, 
r, andr, ma resistances of the constantly magnet- 
ized limb, of the keeper respectively, The curves, Figs, 
8 and 4, shows how the number of ) lines of force 
t pa afer arent gk Paes gery Roses: ame in 
the of the keeper. It need a keeper of perfect 


1 magnetic or totally short circuit the con- 





Protection of Dynamos from Lightning.* 





BY ELMER A. SPERRY. 


Owing to the extensive use of dynamo-electric ma. 

° from the 
great importance. The 
terestiog, inasmuch as it involves 
mysterious movements of at electricity. In 
connection with this subject, it not be out of place 
to consider the action and effects of atmospheric elec- 
tricity. 

Wies &tiias becomes charged either from the direct 
energy of the wind, change in the temperature or from 
any cause, the c is gradual, though it is of great 
absolute potential. earth and all ies connected 
with it are, through induction, of opposite polarity, or 
require on ny pe potential, in the same manoer that the 

o 


ree 


coatin a Leyden jar becomes oppositely charged when 
one coating only is connected with the prime conductor of 
so-called static machine. When a discharge takes place. 


a 
there is 4n instantaneous change of potential through an 
immense range. After the discharge the potential of the 
surfaces, which were sustained at great difference, is found 
to be equal or nearly so. On the earth, at the moment of 
a a from a cloud, there are doubtless 
large currents of electricity of momentary 
duration, which attend the distribution of this 
change of potential, whereby the entire surface or mass is 
equalized as to absolute ential. The disruptive dis- 
ch between the and the cloud by means of 
which the difference of potential is satisfied take place some - 
times in one direction, that is from the cloud to the earth, 
and sometimes in the othér direction, the *‘ flash” issuing 
upwards from the eartb. ; 

In telegraph lines, where the earth is used asa part of the 
conductor, these instantaneous currents, in their rush 
to harmonize the potentials of the line and the earth, 
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FIGS. 3 AND 4-—VARYING THE E. M F. OF A CONSTANT CURRENT DYNAMO. 


presence of the gap, if of large dimensions, prevents this 
short circuiting or diversion from being complete. The 
difference of magnetic potential at the pole pieces will be 
practically as great as that at the gap when the keeper is 
neutral. In the second Ss in which the gap was 
introduced, the volts the machine could not be 
reduced. for this reason, to less than about one-half. 
is is probate Sen they cm te reduced to Sym 08 fe 
r cent, without causing sluggish changes. A prac- 
ucal application ‘has been made of ne Setanacd ia 
purpose of runv Bernstein giow ps arrap 
series and a dynamo controlled on this system by an auto- 
matic regulator enables the lamps to be extinguished 
short circuiting. For this an armature of h 
efficiency can be used, and current of 10 ampéres can 
be maintained constant within 0.2 ampére. It is probable 
that with this system armatures of considerably higher 
efficiency can be used for arc lights, es as such a 
nicety of regulation is not required. ments have 
not been carried out far in this direction yet. The system 
is applicable to dynamos used at one end for charging, 
and at another for running direct, or for any other pur- 
pose in which it is desired to reduce the intensity of the 


are of such magnitude that a startling explosion 
is produced in the re where a small conductor is, 
and also the retardation produced by the lines of force 
thrown out by the cores of the y magnets is en- 
countered. This retardation effect may be considered 
as a reciprocal of the extra current effect and plays 
.: — ea part io soenae ie the ee ceee 
ynamos in consequence of these harges. When the 
sound is heard thee on ator says his line ‘‘is struck,” or 
the line is discharged, but, th so-called discharge may 
indicate exactly te phenomena, the line actually 
receiving a charge. It is, however, a convenient phrase, 
pee ws be re er go ermqess Se current resulting io 
taneous arges atmospheric potentials. e 
telephone line 8 in the same manner, and when it 
consists of long aerial lines it shows another form of current 
— by atmospheric action, manifesting itself in 4 
tful flow of current between the line and the eartl’. 
These currents may be induced or develo upon the 
line by the action of the wind. This ual discharge 
occurs, to a very limited degree, upon electric light lines, 





* Read before the Chicago Electric Club, September 20, 1887. 
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and is of little importance, owing to both the high cun- 
ductivity of such lines, and to resistance met the 
discharge on its perenge to the This resistance 
should be high when t lines are in their normal condi- 
tion. 1t is only to the sudden changes in tial that 
any great harm can be ed. These den changes, 
therefore, deserve special attention. An electric 

line, if it was insulated from the ground entirely, would 
receive its potential wholly through indu 
no currents would circulate unless the line was 
enough to admit of one portion being more 

upon by @ potential wave than another; but word 
insulated” must be considered as a relative term. 
When —— of the immense 

er 


ye to CO 
PhenomeDBy that which would ordinarily be 


a good insulator must be arded as a fair conductor; and 

es the requirements of the 
ground insulation in electric light lines offers compara- 
tively no obstacle to the passage of currents produced by 


one megobm which 


these extreme atmospheric potentials. 


Think of the immense resistance offered by 60 feet of 
derable 


dry cedar; even through such a medium a consi 


current is induced to flow, as in the case of “St. Elmo’s 


Fire,” so often observed at sea. 


it will be seen from this that an ordinary electric light 
rt of the earth’s surface so far as the distribu- 
tion of the potentials of the earth is concerned. The dis- 
tribution upon such a line is found to follow the same 


line is @ 


general law governin 


grounded . 

In this connection ft will be found that an arc-light cir- 
cuit differs from an incandescent light circuit in two ways: 
First, the currents due to a change of potential in the incan- 
descent system will occur more by way of distribution of 

i owing to its 


this line, 


throughout the 
large mass and far-reaching branches. This 


potential 


gen- 

erally produces a fluctuation in the candle-power of 
owing to the immense surface 
exposed, and therelative low resistance to ground required 
in such a system, the result in current does not necessarily 
saright tne ronal; Sabie eqsully din 

ints of escape t e equally di 

tributed upon the line as above pointed out. The fixtures Geoharge 
generally offer many points of low resistance to a direct 
ground. Thearc line, owing to the high potential used, hae 
a higher insulation from the ground and a very small surface 
compared to that of the dynamo, which offers the greatest 
ground. We 
would therefore expect to find more trouble with arc than 
with incandescent dynamos, from lightning. By — 
nerating comparatively 

low potential up to say 220 volts. Ona dynamo the wire 
comes in close proximity to the iron cores and body of the 
In the armature the proximity referred to is 


the lamps. Second, 


run in upon the dynamo, 


superficial area for ready passage to the 
descent dynamos, 1 mean those ge 


machine, 
usually closer than in any other part of the machine. The 


base of the machine and the iron part offer a iarger surface 
to connect the system with the earth than any other part of 


the system. Therefore, when these instantaneous differences 
of potential arise between the earth and the line, which dif- 
ferences exist before the line potential has been equalized, 
instantaneous currents of tremendous magnitude circu- 
late in a direction toward: or from the area of weakest 
ground insulation where the small conductor in the dy- 
namo and the retardative effect “of the lines 
of force thrown out by the magnets are 
encountered. In the armature, the core of which 
is so finely divided that the magnetic potential 
can nse and keep pace in some degree to even 
these instantaneous disch , the retardation is espe- 
cially noticeable. Theeffect of this is to break thr 
the insulation to the iron core of the armature gene me, 
at two opposite points coinciding with the points in di 
connection with the commutator brushes. Armatures thus 
short circuited often burn out, and a contact to the metal 
frame is broken through at some other point previously 
weak and the machinery is thereby crippled. The field, es- 
pecially where it consists of any particular mass of metal, is 
not affected to any appreciable extent. For the foregoing 
reasons we would expect to find the greatest trouble in 
the armature, and this is borne out;by practical experience. 
That incandescent dynamos are pot as much exposed to 
the dangers named is also a fact, as shown by experience. 
The methods of preventing damage arising from these 
currents are numerous. Upon aerial grounded lines, the 
lightning arrester, as it is called, is often made by placing 
two surfaces close to each other, and separated by very 
thin mica, one surface being connected with the line, and 
the other with the ground, a large difference of potential 
operating to discharge through the mica, and generally 
burning and fusing the surfaces into contact. 
Another form is that of two rows of small teeth set op- 
posite each other, each forming an edge of the two plates, 
connected as above, and the potential jumping across the 
small intervening between the teeth, forming an arc 
through which the discharge takes place. In arc-light 
Circuits the same devices have been resorted to with a con- 
siderable degree of success. The difficulty, however, aris- 
ing from their use, is that the arc established between the 
surfaces operates to short circuit the dynamo upon which 
they are used, for the reason that a pair of these surfaces 
are used, one being upon each limb of the circuit. 
This difficulty has been overcome to some extent by using 
fuses upon the ground circuit which is designed to melt at 
4 current not much exceeding the normal current of a 
dynamo. When so used the fuse is very long, and even 
then there is danger of fire resulting from the are pro- 
duced in each limb near the dynamo. Fuses upon the 
inain line are better adapted to incandescent than to afc 
Systems, for the reason that after the main circuit has been 
severed by the fusing of these strips, the remaining poten- 
~ nay Create currents which will escape to the poend 
7 other means, such as through the supporting fixtures 
: lamps, or through the weakest insulation in the line, 
‘ eas damage in some cases more difficult to renair than 
it the potential were allowed to dissipate itself through 
math t8@ area afforded by the machine. Another 
method has been used in connection with incandescent 
) “pra It consists of stringing a grounded line on the top 
ae poles immediately over the system of wiring, whic 
bra pendent wire is supplied with numerous points. 
Wi tice the wire consists of a piece of barb-wire fencing. 
‘en there is an instantaneous change of potential of 


a nagnitude, between the system of wiring and the 
a ', this method is not found to be efficient, inasmuch 
Seanee line is not thereby instantly relieved. The line is pro 

*d from a direct discharge by the ground wire which 


— 4 more direct path, 
‘tomatic devices to be used upon the lines of an elec- 
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tric lighting system have been devised, whereby the cur- 
seine to the static charge may be taken off from the 
system without the insulation | injured, and also 
without the other inconveniences pointed out above. The 
devices referred to are of two classes. They have, in com- 
mon, this feature, namely: Means for rupturing or ex- 
tinguishing the arc formed by the discharge. The 
first class consists of an apparatus in which this 
element operates continually while the 
current flows in the main line; for example, 
an electro-magnet in the main circuit, constantly energized; 
the second magnet, where the magnet is in the ground 
circuit, and is, therefore, energized only at the instant of a 
= of current between the line and the ground. In 
nstruments — the first class a very ingenious ar- 
rangement is used. It is well known that a blast of air 
may be so applied to a voltaic arc as to sever or extin- 
ish it. Similar action of a magnet upon the arc has 
n known since the -first of the nt century. 
The lightning arrester of Profeersor Thomson is the 
first recorded application of this principle to commercial 
eae ee and may be described as foilows: Two plates 
receding edges, one connected to the line and the 
other to the earth, are near h to each other at the 
pereee te Sear S08. Spee 2e- Beet eee eee 
its opposite sides are the polar extensions of an ele 
magnet, which is included in the main circuit, and is, 
therefore, constantly energized, and which serves to ex- 
tinguish the arc by means of the so-called magnetic blast. 
A eee blast, serving a like purpose, is shown in a 
patent to the same inventor, but no record of its opera- 
tion is at hand. To lightning arresters of this class 
there is this serious objection : They are not economical. 
They require an expenditure of emergy for their mainte- 
nance, and there being two of these ins‘ruments upon each 
line, this expenditure amounts to more in time than at 
first thought might appear. In adapting this apparatus 
to his incandescent system, Professor meson provides 
an additional — which the potential is required to 
before a discharge can take place. In the second 
the contrivances, which are purely mechanical, 
operate to separate the surfaces between which the arc of 


occurs, and the arc is thereby severed. 
After this has taken place, it further operates 
to automatically replace the plates y to 


intercept another discharge. Apparatus of this class de- 
signed for telegraph purposes are provided with a repeat- 
ing system requiring attention only oecasionally for wind- 
ing. In the ordinary instrument. it is found preferable 
to replace a weight after a discharge has taken place, 
thereby securing the attention which a tus of this 
class should have, and which the repeating instrument 
is compelled to do without. One design is now before you, 
and may be briefly described as follows: The two lower 
plates are connected to the ground by way of the coils and 
acommon binding-post at the rear of the instruments. 
The armatures of the magnets serve to retain the pl ates 
and arms in their upper position, but when attracted release 
them and allow them to swing down until a weight, seen 
at the bottom, disengages itself and by falling replaces 
the plates and arms attached. In some of the stations 
where this instrument has been adopted, a bell or gong is 
suitably located under the instrument, to be sounded by the 
falling weight and thereby summon an attendant. here 
the instrument is so located as to be plainly visible, this is not 
necessary. One instrument serves for both Jimbe of the 
circuit. The upper plates being nearly tapped to each line, 
there is no circuit through the arrester, and, therefore, no 
eneigy is being constantly wasted in order to maintain it. 
Another important advantage which this apparatus pos- 
sesses is that it is always ready to operate even when the 
plant is idle and no current is circulating in the line wires. 
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On the Influence of a Plane of Transverse Section on 
the Magnetic Permeability of tron.* 





BY PROF. J. A. EWING, F. R. 8S. (UNIVERSITY COLLEGE, 
DUNDEE), AND MR. WM. LOW. 


It has been remarked by Prof. J. Thomson, and possibly 
by other observers, that when an iron bar is cut across, 
and the cut ends are brought into contact, the magnetic 
permeability is notably reduced. 

Our attention was drawn to the matter in experiment- 
ing by the ‘* isthmus” method described in former papers 
when we attempted to use, instead of a solid bobbin, a 
short cylinder for the narrow central neck, separated by 
transverse planes of section from the conical ends. We 
found that even when such a cylinder was placed in close 
contact with the ends of the cones the induction in it was 
much smaller than in the neck of a solid bobbin of corre- 
spending size; and we were forced to ascribe this defect of 
permeability to the fact that the induction was being 
measured at a place only a little way from two planes of 
transverse section. To examine the influence of trans- 
verse section more fully, and to see how far that influence 
is modified when*the pieces are pressed against one 
another, we made a separate series of experiments, in 
which the permeability of cut and uncut wrought iron 
bars was determined by a method similar to that used by 
Dr. J. Hopkinzon.+ 

The bar to be tested was let into a massive rectangur 
yoke of wrought iron, forming a double path for the 
return of the lines of induction from end to end. 

The effect of this is to get rid in great measure, though 
not completely, of the self demagnetizing influence of the 
bar’s ends, 30 that the metal may be tested in a condition 
approximating somewhat roughly, however, to endless- 
ness. The ends of the bar were sunk into holes bored for 
them in the yoke; one abutted against a fixed stop; on the 
other a plunger rested which was cafried through the 
yoke, and could be loaded on top by means of a lever so 
as to produce a stress of compression in the bar. 

The clear length of the bar between the inside faces of 
the yoke was 12.7 cms. Its area of section was 0.49459 
cms , and that of the two sides of the yoke taken together, 
was 51 sq. cms. .The bar was wound along its whole clear 
length with a magnetizing solenoid, through which cur- 


In| rents of various strengths were sent from a battery of 


accumulators. i 

The magnetic induction was determined by reversing 
the current in this solenoid, and observing the transient 
current induced in an induction coil less than 1 cm. long 
wound at the middle of the bar. 


os eee at the British Association Meeting, Manchester, Septem 
+ Magnetization of Iron, Phil. Trans., 1886, part ti. 


The results can be stated here only very shortly. First 
a solid wrought iron bar was tested without compression, 
and then undcra compression stress of 226 kilos per sq. cm. 

Then the bar was cut into two parts at the centre and 
tested again, with and without the same load. Again it 
was cut into four parts, and finally into eight paris, and 
was tested with and without load in each case. 

Each cutting caused a notable loss of permeability. The 
following are the values of the maximum ratio of mag- 
netic induction (#}) at the middle of the bar to the mag- 
netizing force due to the solenoid when the bar was tested 
without load. 
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The effect of loading was very remarkable. The curve 
of B and Ht in the solid bar is depressed by compressive 
stress with moderate valves of Ft—that is to say, the bar 
is less ee to magnetism under compression. The 
same effect is seen when the bar is cut in two. When the 
bar is cut in four, loading produces almost no change in 
the susceptibility, and when the bar is cut in eight loading 
produces a marked increase of susceptibility. Subjecting 
a cut bar to compression has two antagonistic effects on 
its magnetic permeability; it reduces the permeability by 
its effects on the solid portions; it increases it by its effect 
on the planes of section; and, when these are numerous 
enough, the second or positive effect swamps the first or 

tive effect. 

ext, another bar was taken and tested (with and with- 
out load) first when solid, then when cut at the middle 
into two parts, the cut ends being in the ordinary state as 
they left the lathe, and lastly, with the cut ends carefully 
faced up to the condition of true planes by scraping and 
comparing them with a stand Whitworth plane. So 
long as the bar was not loaded the magnetic susceptibility 
in the second or rough-cut state was much the same as in 
the third or faced-true state; in both it was notably less 
than before the bar was cut. But when the load was ap- 
plied a remarkable difference was exhibited. The rough- 
cut bar, as in the former specimen with one cut, had its 
susceptibility reduced by compression ; the fixed bar, on 
the other hand, suffered no material change. The curves 
of magnetization and field for (1) the rough-cut bar with- 
out load, (2) the faced bar without load, and (3) the faced 
bar with load, are all nearly coincident. This curious re- 
sult was confirmed by expedient experiments with another 
— 

hen the ends of the cut bar were faced true the two ef- 
fects of compression (by the particular load used in these 
tests) practically neutralized each other ; when the bar was 
rough cut the negative effect was the stronger. The chief 
result of facing the ends is to augment the positive influ- 
ences of the load. 

The influence of a plane of section may be demon- 
strated ae the magnetic induction through and 
close to the plane of ‘section of a cut bar, with the induc- 
tion in parts of the bar lying at some distance, by slipping 
an induction coil along the bar. 

In our experiments, however, this showed only a small 
part of the whole effect. A comparison of induction 
measured by means of coils placed at other parts of the 
length as well as at the middle of the bar, both before 
and after the bar was cut, showed that a single plane of 
section at the middle reduced the induction along the 
whole length to a remarkable extent, though its influence 
was, of course, most marked in the portions nearest to the 
plane of section. 


a RN Ge 
The American Institute Electrical Exhibition. 


Work on the preparation of the exhibits for the Ameri- 
can Institute Electrical Exhibition is now rapidiy going 
forward, and it is expected that the majority will be in 
place by the opening day, Wednesday, Sept. 28. 

Besides the exhibits already announced, a number of ad- 
ditional ones of a novel character havelbeen recently added, 
among them an electric launch and an arc lamp of de- 
cidedly new construction. 

One of the most interesting features will no doubt be the 
historical exhibit to be made by the New York Electrical 
Society, the Electrical Section of the American Institute. 

Early work in the telegraph and telephone will be well 
illustrated by a large number of models loaned by private 
individuals, and through the courtesy of a number of our 
scientific institutions the collection will be enriched by ap- 
paratus unique in its character. _ 

The Franklin Institute of Pennsylvania has loaned Frank- 
lin’s original frictional machine ; the original Saxton mag- 
neto machine; the original Morse telegraph message; Bain’s 
original chemical telegraph instrument; Dr. Hare’s light- 
ning rod; asection of the first Dover-Calais cable, together 
with other apparatus of an interesting nature. The 
Stevens Institute of Technology will also contribute its 
historical electric apparatus to the exhibition. 

These exhibits, side by side with the most modern im- 
provements in telegraphy, ocean cabling, electric light 
and motors, will make a striking contrast and a valuable 
demonstration of progress. 

_——_—_-_sa-e 2 oo —_______—- 


Topeka, Kan.—A new ‘capitol is now 1n course ot erection at 
Topeka, Kan., and an electric motor has been connected up with 
one of the derricks. It is of 8 h. p., and with its aid the derrick 
will hoist the largest stones used for the building 60 feet in two 
minutes. 


The Thomson-Houston Carbon Factory.—Several 
weeks ago we announced the intention of the Tkomson-Houston 
Electric Company to manufacture its own arc light carbons. The 
company secured recently {the harvester works at Fremont, O. 
and will soon be ready for business. Mr. W. R. Caulkins will 
have charge of the factory, which will begin with a daily prod- 
uct of 50,000 carbons, and be given a capacity of 200,000 daily 
Natural gas will be used as fuel. 
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NEW YORK NOTES. 


OFFICE OF THE ELECTRICAL WORLD, ; . 
New York, Sept. 19, 1887, f 

The important ‘‘ deal” which I referred to last week in regard 
to leading incandescent companies has now, I understand, been 
carried into effect. The compact, as it now stands, has, it is 
said, been entered into between the Thomson-Houston, Sawyer- 
Man and Westinghouse companies, and cannot but have a marked 
influence on the incandescent business as a whole, and even on 
the arc business, 

Great interest is being shown by the city papers in the progress 
of the North and East River Electric Railroad Company, which 
tas bad so many local obstacles to overcome in getting ready. In 
explaining this, Col. Hazard, president of the company, says: — 

‘* The difficulties we have encountered in our work are many 
and complicated. Our rolling stock and motors are all ready for 
service, and all we need now is the track. But it seems that a 
track is just what we can't get for the present. We have plenty 
of men at work, but the laying of the conduit requires so much 
care and adjustment that progress is naturally slow. Now, 
take this in conjunction with the fact that we are compelled to do 
all our work in the night and restore the condition of the street 
before morning, and you will see what we have to go through: 
1t wouldn’t be so bad if it wasn’t for the fruit and vegetable carts 
and wagons that block the way in the neighborhood of Washing- 
ton Market and interfere with our work. Then, too, when we 
excavate for our conduit we strike a sewer head or a nest of seam 
pipes every few yards. These have to be removed, and by the 
men familiar with such work. In many cases they are engaged 
elsewhere by the city or the steam company, and then we have to 
await their convenience, which means a week or two. Under 
these circumstances it would be impossible to predict when the 
road will be finished. Work, however, will be continued vigor- 
ously until the end.” 

The Arion Society has just opened its fine new house at Park 
avenue-and Fifty ninth street. It is lit by the Edison system, and 
has, I hear, some Sprague motors for ventilation, etc. 

_ The Clark Electric Light Company, of 159 Chambers street. 
have shipped a dynarro to Owego to run 25 arc lights. The arc 
lamps will be, like the machine, of Mr. Clark’s invention, and 1t 
is said that the principle they embody is highly ingenious and 
effective. Mr. Clark has also a new dynamo regulator. 

Some 7,000 feet of Callender cable with 19 No. 12 conductors 
are being put underground in Boston. The Callender Company 
has been adding lately to its facilities and its staff has ‘een rein- 
forced by Lt.-Col. Eden, who comes from England to take charge 
of the manufacturing department. 

At a meeting held on Sept. 3, the Excelsior Electric Company 
elected as directors : W. Hocbhausen, G. D. Allen, H. H. Bow- 
man, W. Keuffel and H. Esser. 

Mr. E. G. Bernard, the energetic representative of the Sawyer- 
Man Company, has been making a specialty lately of knitting 
mills and silk factories. Record has already been made in these 
columns of his success among the knitting mills in the upper part 
of the State. Just recently be has made a complete capture of 
Paterson, N. J., where the plants supplied and ordered number a 
round two dozen. He has 1eceived orders for an additional 400 
lights for the Phoenix Manufacturing Company, Paterson; 400 
lights for the Hamil & Booth Manufacturing Company, 150 for 
H. H. Freeman & Co., 150 for John Hand, 50 for the Crescent 
Manufacturing Company, 50 for Vreeland & Co, Mr. Bernard. 
also reports 200 lights ordered for the Richardson Silk Company, 
of Michigan. In New York State, Mr. Bernard’s last list com- 
prises 150 lights for Amsterdam, N. Y.; 150 for Lewis Harrower, 
Amsterdam ; 50 for J. Gabde, Cana:tota; 100 for Ducey & Backus 
Lumber Company, Peul Smith Station; 100 additional for the 
Troy Press Company, and 100 for the Ticonderoga Paper ana 
Pulp Compary. 8. Wright, of Pownall, Vt., has also ordered a 
plant of 100 lights. 


The Sawyer-Man Company has also secured recently the 
servicesof Mr. W. H. Fleming, an English electrical engineer 
of standing, and that gentleman has gone South to put in a plant 
of 500 lights, at Decatur, Ala. 

‘tke American National Telephone Compapy, 26 Broadway, 
make a neat exhibit of their Bonta telephone, on the make-and- 
break principle, for which they claim great results. The make- 
and-breaks are caused by the play of a carbon ball resting on an 
inclined plane and responding in its movement to speech vibra- 
tions. To illustrate its operation there is a special photographic 
arrangement run by C. & C, battery and Pendleton motor, so 
that the record shows the actuality of the make-and-break while 
speech is being transmitted. 

After Oct. 1 the BrusbhSwan Company of New England—so 
Mr. Gaylord McFall, its active secretary, tells me—will be found 
at its old quarters, 204-210 Elizabeth street, where the fine new 
station is now nearly ready. The company is putting in a 450- 
light machine and a 40-arc light machine and lamps, at the Lake 
Erie, Ontario & Western depot, Jersey City. Mr. Ridlon, of 
Boston, bas also sold for the company 450 incandescents, being 
an increase of the plant uf the Dexter, Me., Electric Light Com- 
pany. The Fairfield, Me., plant also takes an increase of 450 
lights. Tbe company has aiso solda plant of 450 lights for the 
Valley Worsted Mills, Providence, R. 1. 

The following from the daily papers as to the death of Capt. 
Henry Oceanus Cvok contains some items of news that are inter- 
esting, if true: 

In 1864 he resigned his commission as Lieutenant-Commander 
in the Indian Navy and came to the United States, where he had 
ever since resided. At Portland, Me., be established a manufac- 
tory of electric sppliances. He there constructed the first elec- 
tric marine engine and applied it to the propelling of a boat. But 
he had hardly become well established here when the great fire 
of 1866 destroyed every vestige of his work. He then estal- 
lished a factory in Boston. Here he designed and invented a 
trans-isthmian marine railway, and also a bicycle, but bis appli- 

cations for patents were rejected. He also invented a neutral 
matipe compass, and his success was promising, when fire, in 
1868, again destroyed bis factory. 

The next year Capt. Cook came to New York. He inv nted 
an electric storage battery in 1871, and successfully applied it to 
the running of a street car in Brooklyn. In 1872 he invented a 


pocket electric lamp. He is said to have discovered processes by 
which alcohol was deprived of intoxicating properties and hydro- 
carbons made perfectly neutral. Hs also invented a broken line 
telephone, which, however, had not reached perfection when he 
was killed. Since 1872 he has been continuously engaged in ex- 
periment and investigations in electric machinery and motors. 
Desiring to take a train to New York Saturday, it was necessary 
for him to walk a mile distant to Maplewood, He started down 
the track, and had nearly reached his destination, when in at- 
tempting to avoid a train, he was caught by the engine and 
killed. © 

Johnny Norton, who a few years ago was pretty well known all 
over the country as Bannell’s “ electric boy” (not Jesse's, but the 
museum man), is now working in this city as a compositor. In 
reply to the query of a reporter as to what had become of his 
electricity he said : 

_ ‘* That was one of the best ‘ fakes’ of the time, and there was 
lots of money in it, too. When I was on’ exhibition I was en-| 
closed in an oblong stall about seven or eight feet long, the front 
of which was like a narrow counter. Opposite the counter wasa 
rail which only allowed the visitors to pass in single file. A long 
strip of cocoa matting served as a carpet for the passageway, and 
also as a cover for a sheet of zinc which extended beneath it, run- 
ning the length of the stall. My box was similarly invested with 
zinc aud matting. Attached to the sheets of metal, but hidden 
from view, were the two poles of a galvanic battery, one under 
my feet and the other in the passage. Now, any one passing 
over the zinc and touching me, behind the counter, completed the 
circuit and received ashovk. SodidI. The matting, of course, 
had to be kept damp, water being the conductor. It was 
surprising what intelligent people were duped by this 
trick, Why, I was kept shaking hands and be 
ing fingered from morning until night. Many’s the $2 note I re- 
ccived from doctors and others for a couple of drops of my blood 
foranalysis. In fact my arms were covered with scars made by 
scientific dupes boring for my electric gore. One evening three 
or four young students came in to unmask me. One of them 
made a wager that he would electrify the audience the same way 
if he was in the box. I immediately invited him in and he ac- 
cepted the challenge. I then retired, but before doing so I pressed 
a hidden button that cut off my wire. He, of course, failed, and 
ignominiously retreated after being guyed unmercifully by those 
present. This proved me genuine to the satisfaction of every one 

in that town and I became famous. There was lots of fun in the 
business, but I had to give it up, as the constant strain caused by 
the battery was too much for me.” 

The Metropolitan Telephone and Telegraph Company adver- 
tises its mten‘tion to provide for an increase of its capital, to be 
made from time to time as may be determined by vote of the 
board of directors or a majority of them with the written consent 
of three-quarters in interest uf the stockholders; provided, bow- 
ever, that the entire amount of capital steek* shall not exceed 
$5,000,000, and also to provide for an increase of the number of 
shares into which the capifal stock shall be divided. — 

Mr. Read, of the Bishop Gutta Percha Works, informed me 
last week that the concern has just been driven to double its 
plant in capacity. It is now compounding gutta percha for 
electric light wires, etc., to withstand heat as well as cold, espe- 
cially for underground iustallations, where gas pipes, steam 
pipes and other nice little destroyers of insulation have to be 
encountered. The Works have had a long experience in the field, 
and command the services of many of the best workmen. 


W. T. H. 
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BRANCH OFFICE OF THE Riaéviapas WokRLD, / 
Boston, Sept. 19, 1887. f 

At a time when interest is being taken in the production of 
current by heating aud cooling metal, the followiag from the 
Boston Manufacturers’ Gazette is worthy of note: *‘ An appara- 
tus lately invented utilizes the expansive power of metals caused 
by the changes of temperature in the air, the plan being adapted 
to operating all kinds of light machinery, up to 8 or 10 horse 
power. In this arrangement a frame work supports a power 
generator, and another frame work supports a storing device, the 
two frames being adjusted se as to maintain a fixed relation to 
each other. The first, or power generator, consists of 
bars of steel and brass, well supported, so that 
they may have free tbrusts in opposite directions, 
the expansion of the brass in one direction compensating for 
the expansion of the steel in the opposite ; thus the frame never 
elongates by changes of temperature, but maintains a normal 
dimension. The thrusts and contractions are buth taken up by 
suitably arranged cross-bars, these in turn bemg connected by 
levers with racks and cog-wheels, ratchet and pawl arrange- 
ments, by which the motion is cenveyed to a shaft to be rotated, 
the shaft being connected with a strong coiled spring. In it is 
claimed that any chabge of temperature will either contract or 
expand the bars, and thus developa great power stored in the 
coiled spring through the action of the immediate parts ; and, 
since the temperature of the atmosphere is continually varying, 
the action of the apparatus produces a continuous power, without 
the Jeast outlay of fuel.” : 

The success of the Boston Electric Club seems assured. Up to 
date 117 members are enrolled, and many more gentlemen have 
signified their intention of joining the club. The club’s ‘‘ house- 
warming” bas been postponed until the first week in October; due 
notice will be given as to the date. 

Mr. Chas. A, Scott, 31 Lancaster street, Boston, is the selling 
agent for New England of the Standard U Cable 
Company, and electrician with the Union Switch and Signal Com- 
pany. 

The Noll Wiring Company, of Boston, has installed a twenty- 
five light dynamo, and thirty-two accumulator cells in the brew- 
ery of Mersrs. G. F. Burkbardt & Co., at Roxbury, Mass. This 
company now has a force at the brewery putting on the finishing 
touches to the wiring and construction work of the installa- 
tion. 

The Dwight Slate Manufacturing Company, Hartford, Conn., 





is constructing an automatic rack-cutter designed particularly 
fur cutting carbon racks, commonly used in conjunction with th, 
feed regulator in arc lamps. This company shipped recently sey. 
Sei of We meas felis te Op WT an SNe Sg, Ant. 
werp, Germany. 

The Billings & Spencer Company, Hartford, Conn.—we 
known among the electric light people as manufacturers of drop. 
forgings in copper, iron or steel for electrical purposes,—are now 
inviting the attention of local electric light companies to a usefy) 
tool they are pu in the market. It is a carbon tongs for re. 
moving hot carbons arc-lamps. 

The New: Haven (Coun.) Electric Company is about to erect an. 
other engine, this being the eleventh one, and two more boilers 
set with the Jarvis furnace and Sheffield grate, making ei::ht j, 
all, in order to supply the demand for both are and incandescent 
lights, The engines were al) built by Armington & Sims, and the 
boilers are tubular. 

The Schuyler Electric Manufacturing Company, Hartford, 
Conn., has issued a new illustrated catalogue 


can be had on application to the company’s office. The Schuyler 
Company reports that it has secured a contract to light the Pied. 
mont Fair Grounds in or near the city of Atlanta, Ga. 

The electric light committee appointed by the selectmen of Hyde 
Park, Mass., at a recent meeting of that body met on Friday even. 
ing, Sept. 16, and accepted the reports of two sub-comm‘ttees ap. 
pointed to locate the proposed lights, and to determine the power 
of light to be used. One commiittee reported in favor of 75 are 
lights, and submitted a plan, while the other recommended lights 
of 2,000 candle-power. Edmund Davis, James E. Cotter, |. J. 
Brown and E. 8. Hatheway were appointed a committee to pre- 
pare a paper soliciting bids, and instructed to report the following 
evening. 

Messrs. Claflin & Kimball, the New England agents for the 
Mather Electric Company, of Manchester, Conn., recentiy com- 
pleted the installation of a central station for incandescent lighting 
on premises adjoining their Boston offices, 143 Federal street. In 
addition to incandescent lights in their own offices and the hall- 
ways in the same building, this firm is furnishing lamps of 16, 20 
or 24 c. p. to Parker, Holmes & Company, Hathaway, Sonto & 
Harrington, Bliss, Fabyans & Company, Feliner’s Restaurant 
and the Leather Trade Dining Club-rooms. 

The Worcester (Mass.) Electric Light Company furnished the 
current for the electric car which ran successful trial trips on 
Wednestay afternoon, Sept. 14, between Washington square, 
Worcester, and Lake Quinsigamond, over the rails of the Wor- 
cester & Shrewsbury Railroad. The car is equipped with a Daft 
motor and has a seating capacity for 12 persons. The current is 
supplied to the motor by a trolley line connected to an overhead 
wire running on poles placed beside the track. It is reported that 
a number of larger cars are tu be equipped at once with Daft elec- 
tric motors for regular service. 

The Woonsocket (R. I.) Electric Machine and Power Company 
will supply the current to run the electric street cars that will 
soon be in operation on the streets of that city. It is reported 
that the first milepf wire for the new enterprise is completed, and 
it is probable that the first trips of the electric cars will be made 
in a few days. The local electric light company, as above, is cou- 
structing and equipping the cars and stringing the overhead 
wires, trolley lines, etc., etc., from designs furnished by and 
under the direction of the Bentley-Knight Company. A 15 hb. p. 
built by the Thomson-Houston Electric Company, wil! be 


-| used on each car; and the generators that will furnish the current 


are of 400 volts each, and are also from the Thomson-Houston 
Company’s factory at Lynn, Mass. 

The Manchester, Conn., Herald recently printed an interesting 
descriptive article of the Mather Electric Company’s new factory 
in that town, from which [ select the following: ‘* Tbe Mather 
Electric Company is coraparatively a new organization, and 4s 
few of our readers are familiar with its history and_ progress, a 
brief sketch of the companyis given herewith. The company 
was organized Oct. 13, 1883, with an experimental capital of 
$20,000 for the purpose of investigating the inventions of Richard 
H. Mather, of Windsor. The stockholders were Messrs. H. (i. 
Cheney, Robert Cheney and N. T. Pulsifer. They hired an uvoc- 
cupied shop on Mechanic street, Hartford, and began work with 
a small plant of machinery and three workmen. Experiments 
demonstrated the practicability of the inventions, and May 7, 
1885, the capital was increased to $75,000. The additional 
stock was taken by the old stockholders with the addition of B. 
A. Simmons, of Hartford, and Thomas 8. Harrison, of Harri- 
son Bros. & Co,’s chemical works, Philadelphia. Meantime the 
business had outgrown its old quarters and moved to the factory 
of the American Screw Company on Sheldon street. Here it 
increased so rapidly that the need for better facilities became 
imperative, and Dec. 12, 1885, the capital was increased from 
$75,000 to $200,000. The five stockholders already in the cov. 
cern took their pro rata of the new issue, and the balance was 
subscribed for by capitalists in Hartford, Manchester and Boston. 
The majority, however, was held in Manchester. The Board of 
Directors was enlarged to seven, and the following were elected: 
H. G. Cheney, Robert Cheney, N. T. Pulsifer, B. A. Simmons, 
P. H. Woodward, M. 8. Chapman and R. H. Mather. The 
directors choose H. G. Cheney, president; Robert Cheney, vice- 
presidént; P. H. Woodward, secretary and treasurer, and N. 7. 
Pulsifer, general manager. The board of directors and officers 
remain to-day unaltered. In September, 1886, the need for 
more room and better facilities again became urgent and the om 
pany decided to move to Manchester and build a factory. “bey 
were encouraged to do this by the unanimous action of the tow2 
meeting in voting them exemption from local taxation for five 
years. A favorable location was secured on the main line of the 
New York and New England Hailroad near the passenger and 
freight stations. Ground was broken for the new building !at 
last fall. The plans were drawn by O. H. Easton, architect. The 
contract for the mason work was given to Watson Tryon avi! for 
the woodwork to Barrett Bros., both of Hartford. That they did 
their work well, the completed structure shows. There is not 4 
better-built mill in town and that is saying a good deal, for Mav- 
chester has the finest mills in the State. 

“ The factory is of brick. The main building is 40 by 250 204 
two stories higb, with basement. The boiler and engine hou» is 
32 by 40, and the instrument house 18 by 82. Both the main 
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stories are high and well lighted. The. basement, 40 by 100, is 
devoted to measuring and testing lights and has an independent 
engine. The first floor is used for dynamo work and shipping, and 
the second floor is occupied by the lamp rooms. The genera) 
offices and manager’s private office are at the front end of the 
first floor. All the rooms are well equippéd with machinery, tools 
and appliances of the latest pattern. The motive power is fur- 
nished by three steam engines of 70, 50 and 10 horse-power re- 
spectively: Steam is generated by two Harrison boilers of 75 
horsepower each, The instrument house is located 100 feet from 
the main building that it may be detached from any magnetic in- 
fluence of iron or other metals. No iron will be used in its con- 
struction. A branch track from the New England road runs to 
the doors of the mill so that coal may be shoveled direct from the 
car to the boiler house, and dynamos can be loaded direct from 
the shipping room. 

‘The future of the company iooks promising. At present they 
are employing a bundred hands and as the busy season is at hand, 
this number will doubtless be increased. At the head of its corps 
of electricians stands Prof. William A. Anthony, who left a chair 
in the faculty of Cornell University, July 1st, to join this com- 
pany. The company has bought many valuable patents in con- 
nection with incandescent lighting. They also own the patents 
under which the Eddy Electric Manufacturing Company, of 
Hartford, manufacture the best electro-plating machines made in 
the country.. The Mather Company receive a bandsome royalty 
from the machines manufactured under these patents. The 
Mather Company have acted upon the belief that isolated lighting 
offers the most promising field for work and have made a specialty 
of isolated plants. They are how lighting more paper mills than 


all the other systems united. Besides they have plants in success-| 


ful operationin cotton, woolen and silk mills. They are lighting 
the largest paper mills in the world, those of S. D. Warren & 
Company., Cumberland Mills, Me. ; the largest hotel, the Coron- 
ado Beach hotel in San Diego, Cal., and the largest drygoods 
store, that of H. B. Claflin & Co., N. Y. ‘They are also lighting 
several of the Starin steamboats and the steamship ‘ Orinoco,’ of 
the Bermuda line. és 

“Arrangements for introducing the Mather system all over the 
United States have been completed. A powerful syndicate in 
New York, composed of builders, architects and contractors, 
bave engaged to handle the Mather system exclusively in States of 
New York, New Jersey, lowa and Missouri and have already 
begun sending in business from their territory. The business in 
Eastern New England bas recently been placed in the hands of 
two energetic Boston capitalists, Messrs. Marcus M. Kimball and 
A. v. Claflin. Mr. C, N. Knox is handling Western New Eng- 
land with good success. The Western business is looked after 
from the Mather company’s branch office in Chicago, and the 
Southwestern and Middle States are covéred by the company’s 
agent in Cincinnati. ‘ 

“From the ‘above description the people of Manchester 
will realize as* never before the importance of this 
new enterprise. Its organization is complete, its capital 
ample and its prospects bright. Judging from its past, its 
future growth will be rapid. Already it has brought a hundred 
workmen of the best class into our midst. A large share of these 
come from Hartford by train daily because they cannot find suit- 
able places bere to live. There is great need of more houses of 
the better class, and the capitalists who build can make no mis- 
take. Another important gain to this place will be that ofa 
local electric light service. The compavy are only waiting to 
secure a sufficient number of subscribers for lights to establish a 
Village plant for lighting stores, offices, churches, dwellings, etc. 
Their incandescent system now in successful operation all over 
the country furnishes just the light needed for in-door illumina- 
tion. Several business firms have signified their desire for the 
light, and it is almost certain that before the long winter evenings 
have set in, this village wil] be illuminated by the electric light.” 

The seventeenth annual exhibit by the Attleboro’ (Mass.) Agri- 
cultural Association opened Tuesday, Sept. 13, and, as usual, the 
exhibits were large in number and attractive. Among the most 
interesting exhibits was that of the North Attleboro’ Electric 
Company. Wires were run from its station to the fair grounds, 
and both are and incandescent lights were shown in operation. 
Bicycle and foot races, as well as dancing and other amusements, 
were successfully engaged in under the brilliant illumination. 
The principle of electric power was demonstrated by the Sprague 
and Baxter companies, both of whom had motors on exhibition. 
The Sprague Motor Company also exbibited drawing of its system 
of electric railways, the details of which were ably explained by 
the agent of the company who was in attendance. The fair closed 
at 12 o'clock, September 16. While in Attleboro’ I ascertained 
the fact that an electric railway is projected, to run from the rail- 
road station in that town, through North Attleborough to Plain- 
Ville, a distance of six miles, The Sprague system is spoken of 
as being the one that will probably be adopted on the electric 
railway just referred to. 


_ C.J, Sheenan, manager of the Boston office of the Baltimore & 
Ubio telegraph, bas been transferred to Providence, and is suc- 
ceeded by C, 8. Jarvis, who is alse to act as assistant superintend- 
*nt of this division, under J, W. Larish, and as superintendent of 


the Baltimore & Ohio District Telegraph Company in Boston, 
The operative force in the Boston main office has been reduced by 
‘Ix nen, lowering expenses about $375 monthly. The working 


gg it is said, was comparatively light previous to this reduc. 
ion, 


The good people of Plymouth, Mass., relate an interesting story 
about a resident of that city, showing how he protects his grape 


Vines from fruit thieves ina novel manner. The supports to the 
arbors are of wood, but the cross-pieces are of wires insu’ated 


from the ground and connected with an induction coil capable of 
delivering a heavy spark through an inch of air, The other polé 
of the coil is connected to the ground, Six good-sized bichromate 


of potash cells furnish electromotive force for the coil. Short 
Wires hanging among the vines are secured to the large wires, and 
When any one monkeys with the grapevine while the battery is 
“onhected the neighborhood is apt to hear from him. It works 
‘very time, and no one comes for a second dose. 
ine financial column of the Boston Globe Sept. 18 contained 
e fi ‘lowing : The Metropolitan Telephone and Telegraph Com- 
rs Y &ives notice that it is the intention of the company to pro- 
vide for an increase of its capital stock, such increase to be made 
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from time to time as may be determined by vote of the board of 
directors or a majority of them, with the written consent of 
three-fourths interest of the stockholders, provided, however, that 
the entire amount of capital stock shall not exceed $5,000,000, 
and also to provide for an increase of the number of shares into 
which the capitai stock shall be divided. 

On September 15, an application was made to the Superior 
Court by the Connecticut River Telegraph Company for a change 
of its name to thé’Connecticut Telegrapn Company. The com- 
pany was organized in 1867, and had lines only in the Connecticut 
Valley region. Since then its plant has been extended until it has 
‘now about 600 miles of wire in addition to about 175 miles of 
private wire, which is used for brokers, There is a district mes- 
senger service connected with the company with stations at Hart- 
ford, New Haven, Bridgeport, Meriden, Middletown, Birming- 
ham and Ansonia. The company has a contract with 
the Baltimore and Ohio Company and the United Lines 
Company. The Baltimore and Ohio Company transmits to all its 
offices the messages of the Connecticut River Telegraph Company 
going outside the State. Those which the Baltimore and Ohio 
Company cannot handle are transmitted by the United Lines 
Company. The Connecticut River Telegraph Company now has 
thirty-two offices in this State and one in Massachusetts, that at 
South Boston. As its business has been extended the old name 
has been deemed inappropriate, and the new name is considered 
much more comprehensive. The company now contemplates 
building a new line through to Providence. The officers of the 
company are: President, Morris F. Tyler; secretary and treas- 
urer, A. H. Embler; general manager, H. P. Frost; superint end- 
ent, E. B. Baker, formerly of Meriden. w.iI. B. 





PHILADELPHIA NOTES. 


PHILADELPHIA, Sept. 19, 1887. 

We have heard nothing but ‘‘ Centennial” for over a week, and- 
enjoyable and successful as it was, thousands heaved a sigh of re- 
lief when the end came. It was, beyond all doubt, the greatest 
street show of modern times, and drew t« the city fully 600,000 
strangers. The handling of this enormous crowd by the railroad 
companies without a single accident or delay, of consequence, 
calls to mind the va'ue of the block system of signaling, which is 
jn such extensive use in this vicinity: Certainly, such a traffic 
could not have been handled without it. 

In the industrial parade of Thursday there was a very limited 
electrical display, but what little there was was well gotten up and 
attracted attention. The most notable feature was the American 
District Telegraph Company’s exhibit, which consisted of a com- 
plete district office on a handsomely decorated float, and a squad 
of 85 men and boys in handsome new uniforms. The Otto gas 
engine was also shown in the manufacture of ice cream, and the 
Morse Underground Conduit Company made a creditable show- 
ing. 

Along the principal streets, where handsome and costly arches 
had been erected, there was a dazzling display of electric lights— 
both arc and incandescent—and at night the sight was a beautiful 
one. Lights were placed in every available spot, and arranged in 
fantastic shapes, and this, too, without a wire being visible, as 
this part of the work had been provided for when the arches were 
erected. Along the route of the two parades sixteen telegraph 
stations had been established, the operators occupying positions 
half way up the poles, so as to obtain an extended view. This 
was done in order that communication might be had between 
different portions of the line in case of accident. 

The enormous Westinghouse incandescent plant at Baldwin's 
Locomotive W orks, consisting of nearly 2,700 lights, and that at 
Strawbridge & Clothiers’ dry-goods house, of 1,300 lights, are 
nearly complete, and the Keystone and other companies are re- 
ceiving more orders than they can fill. Underground work, too, 
is being pushed with wonderful rapidity, in order that the differ- 
ent routes taken may be completed and used before winter sets in. 
All the conduits now being laid are made of creosoted wood, and 
are large and commodious. 

The Penn Electri: Company, the American Telephone & Tele- 
graph Company and the Keystone Company are doing most of the 
work, the latter working only at night, and occupying only back 
streets, in order to enter buildings with their wires from the rear. 

The partnership of Vallee Bros, & Co. has been dissolved. The 
business will still be carried on under the eld name, by G. A. 
Vallee, G. W. Vallee and W. H. Whiteside. 

Vallee Brothers & Co. have removed from their Arch street 
store to 727 Filbert street, where they will devote most of their 
attention to the manufacture of novelties. E. 








WESTERN NOTES. 


BRANCH OFFICE OF THE ELECTRICAL WORLD, | 
CuicaGo, Sept. 17,1887. 45 

Mention has been made in these notes from time to time of the 
encroachments of the Cushman telephone upon the territory of 
the Central Union Telephone Company in Indiana and Ohio. The 
reports from each town were faithfully given, the nature of which 
has caused more or less alarm in different circles in proportion as 
the variable phases of the situation were understcod. It was 
even conjectured that the depression in certain telephone stocks 
was largely caused by the Cushman Company. In order to pre- 
sent your readers with the Bell Company’s view, I called upon Mr. 
George L. Phillips, president Central Union Telephone Co., and 
am thereby enabled to give the only authorized statement yet 
made defining the Bell Company’s position. 

** At the time the first suit was brought against the Cushman 
Telephone Company,” said Mr. Phillips, ‘‘they were vending very 
few instruments, and doing us no injury to speak of, so we did not 
ask for a temporary injunction. Later on, when they started at 
Findlay, O., La Porte and Elkhart, Ind., the case had progressed 
so far that we had to wait for a decision which would settle the 
whole matter. The Bell Company is suing the responsible users 
of the Cushman ivstruments for damages in the above-named 
places, You will notice from this lettea, which I have just re- 
ceived, and from vthers of a similar naiure which I have on file, 
that the Cushman Company has put in instruments without order, 
and when these people find a lawsuit on their hands they very 
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anxiously ask that the suits be dismissed on the ground that they 
have never been used, and did not want them. The court meets 
here Oct. 3, and at that time the Bell people hope to have the 
arguments heard in the principal case vs. Cushman. On Sept. 
15 the Cushman people tried some experiments (on the Postal 
companies lines for a distance of eight miles) in the presence of 
some Bell representatives, with instruments they claimed to be 
the originals of Mr, Cushman, which looks as though they wanted 
to put in further evidence and thus delay the decision.” 

Dropping in at the office of the Baker Electric Company, Mr. 
Baker, the electrician, called my attention to a curious arrange- 
ment of a Balldynamo. Mr. Baker states that he bad occasion 
to use a ter ampére current, and after a study of the connec- 
tions changed his dynamo from a high to a low tension by divid- 
ing the machine in the middle, making virtually two dynamos, 
giving double the ampére current with a loss of half the voltage. 
This is accomplished by the throw of a two-way switch. A throw 
to one side puts both machines in service the other way in 
parallel. The nominal capacity of this machine is 8 lights of 10 
ampéres and 45 volts, and by Mr. Baker's connections he can get 
8 lights of 20 ampéres and 22.5 volts. 

The Anti-Magnetic Watch and Shield Company, of Chicago 
have increased their capital stock from $100,000 to $500,000, 

Hevry W. Wynkoop, superintendent of telegraph of the Penn- 
sylvania lines west of Pittsburgh, died suddenly at his residence 
at Crestline, O., this week. Deceased was a fine electrician, and 
one of the oldest telegrapbers in the country. 

The following is clipped from a local paper: Mr. Robert Lincol:: 
called on Commissioner Swift again yesterday on behalf of hia 
client, the Edison Electric Light Company. The Commissioner 
thinks the demands of the electric light company have been inso- 
lent and unreasonable, and he proposes to make life a burden for 
them if they don’t act with more discretion. He asked the com 
pany’s representative yesterday if they had tried to get permissios 
to lay their wires under the sidewalks. Mr. Lincoln said they 
hadn’t and didn’t intend to, because they didn't want them there. 
“When you get permission to tear up the streets you'll know it,” 
said Mr. Swift, in no gocd humor, and that ended the interview. 

Michael H. McGovern filed a suit in the Circuit Court this week 
for $5,000 damages against the Chicago Telephone Company and 
the Western Union Telegraph Company. McGovern is a fireman 
who lives at 718 West Twenty-first street, and the story he tells 
is that at the fire in the Knight & Leonard building he was work- 
ing in the ruins with about twenty comrades endeavoring to dig 
out a man who was terribly injured, when a part of the roof be- 
came detached by the working of the cables of the defendant 
companies in the hands of some telegraph men who were trying 
to cut or loosen them. They had been previously ordered off by 
both police and firemen, according to the plaintiff, but bad crept 
back again. The falling roof struck McGovern in the back, cut- 
ting him deeply and injuring him for life. He is only about 25 
years of age, and is so crippled that he can do no work. The cul- 
prits, it is said, were arrested and locked up at the time, but noth- 
ing decisive has since been done. The piece fell five stories, it is 
said, and might easily have killed the firemen who were under it. 

My. St. Louis correspondent sends me the following interesting 
report: 

The Guernsey Furniture Company are making a good showing 
for the Sprague motor here. Last week they put a 20 bh. p. motor in 
for Bishop & Speare, wholesale peanut dealers, to run a freight 
elevator and peanut roasting machinery, and a 74¢ h. p. motor in 
the Williamson Corset Factory to run 100 sewing-machines., 

The Excelsior Electric Company of St. Louis, are putling ina 
plant of 50 arc lights for the St. Louis Cable & Western Railroad, 
to light their power station and road from 6th and Locust to Van- 
deventel and Morgan. 

The Brownell Night Car Company are fitting up one of the 
Washington avenue cars with the Brush motor. They expect to 
have it completed about the 15th of this month, when it will be 
run over the road for trial. 


The Exposition building opened last week, and it is considered 
one of the best lighted buildings of its kind in the country, having 
400 Edison of 16 c. p., and 150 Western Electric of 2,000 c¢. p. 

Tbe Guernsey Furniture Company have a small electric railway 
on exhibition run by Sprague motors, which is attracting a good 
deal of attention. 


Fr »m a local (St. Louis) paper : 

The indications are that the Flad tower system of conducting 
electric wires will be given a trial in this city. It bas never had a 
practical test, though it has attracted the favorable attention of 
electricians, and has been talked of in various cities, among others 
in New Orleans, where it is probable it will also be utilized. In 
St. Louis the only thought has been of the underground conduit 
system, in the face of the difficulty the Dorsett people have ex- 
perienced in their as yet un-uccessful efforts to obtain a franchise. 
The situation will now be complicated by an application for a 
franchise for the Flad system, and under such circumstances it is 
hardly probable that a sufficient number of votes can be 
obtained in the Municipal Assembly to overcome the 
Mayor’s second veto, The Flad plan provides for towers, carry - 
ing the wiresin cables above the height of ordinarily high build- 
ings, so that they are out of the way of the Fire Department. The 
towers may be from 400 to 1,400 feet apart, the standards run- 
ning from the four corners of the streets, and may also be used as 
electric light towers, doing away with the street lamps to a great 
extent. Gen. Turner has objected to the plan from an esthetic 
standpoint, but Col. Flad overcomes this objection by pointing to 
the unsightly telegraph poles which will be removed. The plan as 
itis now being perfected here is to provide towers to carry cables 
for telegraph, telephone, light and power purposes, including wires 
to furnish electric power for street railways. The standards of 
the towers will be of large pipe, and will also be used as stand- 
pipes under control of the Fire Department. The idea in this is 
to attach a nozzle for the direction of the steam of water, in case 
of a corner fire, or a string of hose to be carried over the roofs of 
houses in case of fire in the centre of a block, the force to be 
simply the hydrant pressure. This would, of course, furnish fire 
facilities additional to the steam engine service, and would be 
especially valuable in extinguishing small fires, or in adding to 
the force of the available engines in case of large fires. 

The pian is being prepared by ove of the electric companies 
most largely interested. Investigations and calculations have 
been made and reports prepared, which only await final officiel! 
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action, and the securing of a franchise from the Municipal As- 


sembly. The idea at first was to have a corporation in which the | wa: 


various electric companies would have interests, but this was 
found not to be feasible on account of the Jaw which prohibits 
one corporation from holding stock in another. There is nothing, 
however, to prevent stockholders of one corporation from holding 
stock in another, and this plan of organization may be adopted. 
In any event, the companies interested will share all expenses in 
proportion to the value of their service, and the company formed 
will be relieved of any monopolistic features. 

This item is also interesting: General Manager Durant, of the 
Bell Telephone Company, was busy yesterday perfecting the plan 
tocontrol the grand parade by telephone. When it was first 
thought of, the idea was to run.bulletins across the street on the 
rcute of the procession, showing the waiting crowd where the 
head of the thousands of marching men then was. This idea, 
however, didn’t commend itself for any particular value, and in- 
stead of following it Mr. Durant is arranging to control the 
long line of men, halt and give the command to march, 
and keep it intact from start to finish. There will be a 
nu.nber of stations, one at A, another at B, and so on. 
When the head of the procession reaches Station H, for 
instance, the central,which will have a special number, say 7,184, 
will be immediately notified. The procession moves along until it 
reaches station T., central having been notified at all the inter- 
mediate points, but in the meantime a break has occurred at 
Station P. An aid at this intermediate station immediately noti- 
fies telephone 7,184, and inside of a minute a halt is called at 
Station T., and the long line of men remains ata stand until the 
break is adjusted. Mr. Durant does not apprehend any trouble 
in working the plan, but is anxious to make as successful as possi- 
ble as a test of its value in connection with the Veiled Prophet 
and Trades Display pageants. These being at night, and entirely 
composed of wagons and floats, breaks are much m re liable to 
occur from accidents, in which event telephone management 
would be almost invaluable. 


My New Orleans correspondent sends me the following: 

The work of laying the foundations for the first electric wire 
tower, which was commenced last Monday in this city, is making 
fine headway. One abutment is already completed, and the solid 
mas; of concrete, surmounted by heavy iron cap securely bolted, 
is in position. The New Orieans Gaslight Company filed a peti- 
tion in the Civil District Court yesterday evening against Maur- 
rice J. Hart and associates, alleging that by ordinance 2,145, 
adopted March 8, he is about to erect towers in various parts of 
the city, which on account of their weight will cause petitioner’s 
gas mains to get out of level or crack; and if the towers are 
erected the loss to the company will exceed $150,000, caused by 
waste of gas in quantity and quality, besides damage to its mains 
Therefore the gas company prays that Maurice J. Hart be en- 
joined from proceeding with the work. Judge Monroe granted 
the injunction upon the company giving bond in the sum of 
$1,000. 

Mr. Hart was asked what course he intended to pursue in re- 
pelling the attack upon his great undertaking for relieving New 
Orleans of the low strung wires and the poles, He replied: ‘‘ As 
soon as the papers are served on me I shall take them to my. at- 
torneys with instructions to press the issues raised to an early con- 
clusion. As the public welfare is deeply involved, it is very evi- 
dent to me that the cause may be given preference. Rest assured 
there will not bean hour of delay upon the work of erecting the 
towers which can be avoided.” 

At a meeting of City Council last night committee considered 
bids for lighting public buildings with either electricity, accord- 
ing to specifications furnished by the City Surveyor, or gas, as 

proposed by the New Orleans Gas Company. A motion was 
adopted to report a rejection of the bid of the Gas Company, 
awarding contract to Louisiana Electric Light Company. 

The Receivers of the Texas & Pacific Railroad are putting up 
new telegraph poles and stringing an additional wire from New 
Orleans to Marshall, so that the telegraph facilities shall be equal 
to the improved condition of the road. 

The Missouri Pacific is putting up a second wire between 
Dallas and Greenville, one wire being incapable of doing the 
rushing business of Dallas with the Northwest. 

My Salt Lake City correspondent sends the following : 

Butte City will soon have the incandescent light. The electric rail- 
way from Butte City to Walkerville will be completed by Oct. 1. 

The National Union Telegraph Company will string a copper 
wire from Ogden to Butte and Helena and on to Portland. 

My Detroit correspondent sends the following : 

The special committee of the Board of Alderman met yesterday, 
13th, to decide upon the practicability of putting the Brush elec- 
tric ligbt wire under ground. The City Counselor read an 
affidavit made by Mr. John P. Barrett, chief electrician of Chi- 
cago, to the effect that there are no electric light poles in Chicago 
and no overhead wires crossing alleys or streets, excepting those 
wires above blocks placed to convey currents to different build- 
ings crossing only courtyards; that ull of the various electric cur- 
rents are sent through cables inclosed in conduits, and that for 
the past two years this bas been done by several high pressure 
companies, including the Brush. He further stated that no dif- 
ticulty had been experienced in the Dorsett conduit (which has 
been laid in some parts of Detroit, and is in partie] use by the 
telephone company) ; that positive and negative currents bad been 
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1,000 miles in conduits and the city has put its own out of the 


Fe 4 
In reply to a question as to practicability, one of the committee 
said: “ I consider the system practicable. Noman could go to 
Chicago and think otherwise.” There is no doubt that the vom- 
mittee will report unanimously that it is practicable to put the 
wires underground. 

The Grand Rapids Electric Light Company bas begun suit in 
the U. 8S. Court to restrain the Edison Electric Light Company 
from erecting poles or stringing wires in the city. Each claims 
the exclusive franchise. 

It is said Barboo, Wis., has become dissatisfied with the electric 
system of lighting and talks of substituting gas. 

The Washington Gas Light Company, Washington, Ind., has 
gone into the electric lighting business, and will run its plant by 
the aid of an Otto gas engine. 

The Stillwater Gas Light Company, of Stillwater, Minn., has 
absorbed the Excelsior Electric Light Company, of the same 
place. The new gas plant of the company will be in running 
order in about a month. 

Detroit is discussing the practicability of placing electric light 
wires underground. At an aldermanic meeting last week the 
Mayor said that a pewter curbstoue had been invented which was 
used to advantage in placing the wires below the surface. . On the 
street side was a large flange, probably a foot across, in which 
wires were successfully laid. It costs $1 a foot to lay it, while 
stone curbing in Detroit costs $1.46 per foot. : 

Among the different exhibitors at the great Industrial Exposi- 
tion of the Northwest at Minneapolis, the Hill Clutch Works, of 
Cleveland, O., seems to take the lead for enterprise and push. They 
have an exhibit that would do credit toa much older firm. They 
have friction clutch pulleys running dynamos for the purpose of 
lighting the building—large friction clutch pulleys driv ing some 
of the main lines of shafting. They have also a special exhibit 
consisting of a line of shafting 40 ft. long equipped with friction 
clutch pulleys and couplings of various sizes and capacities, all of 
them running different kinds of heavy mill machinery. Al) of 
their clutches in the Exposition are running shafting or machines, 
showing their excellent qualities under full conditions of service. 
And last, but not least, they have fitted upa large space as an 
elegant office, with desks, tables, chairs, writing material, period- 
icals and a stenographer, all for the convenience of visiting manu- 
facturers who may be at the exposition in the interest of machin- 
ery of various kinds. This isa new and novel departure looked 
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HastinGs, Neb., Sept. 15, 1887. 

The new three-wire Thomson-Houston central station at Hast- 
tings, Neb , was put in operation Tuesday, Sept. 13, with 500 
hgbts in circuit, proving a brilliant success. The territory cov- 
ered at present is ten blocks in th> business centre, with branch 
mains to about a dozen blocks in the principal residence portion 
of the city, the furthest lights being at a distance of 4,000 feet 
from the dynamos. 

The station is of brick and stone, 41 feet by 43 feet, two 
stories and basement, and is a substantial, handsome atruct- 
ure, costing about $5,000. The boilers and engines 
are located in the basement, and at present consist of 
two 80-horse horizontal tubular half fronts, with brick smoke- 
stack over the boiler backs to the chimney, which is 60 feet above 
the grate bars. The engines are a 60-horse Ball and a 35-horse 
Westinghouse, running independently. There is foundation room 
for two larger engines when business renders them necessary. 
The dynamos and electrical connections, switch-boards, etc., 
office and store room are on the second floor, and the third floor 
has six well finished rooms to be used as quarters for the employés 
of the plant, 

The building is located at the corner of Denver avenue and First 
street, only a block from the business centre and with a railroad 
siding at the back door. 

The building was begun in the latter part of June, and the wir- 
ing on July 22, but a gentle Nebraska zephyr and cloud-burst 
damaged the rear wall so that it had to be torn down and rebuilt 
causing a week’s delay, and about the same time the city council 
ordered the company to use 45-foot poles instead of 30, which had 
been already provided, causing a delay of two weeks beyond the 
time set for starting. 

The more enterprising stores, hotels, shops and places of busi- 
ness have already adopted the light, as well as two newspaper 
buildings, and the Nebraska Daily News runs its presses with a 
Sprague motor furnished witb current from the station. 

The plant will be owned and operated by Mr. Geo. B. Jobnson, 
an energetic and sucressful young business man, who has had an 
arc plant of 30 arc lamps in successful operation for some time 


conveyed in cables through adjacent tubes and that no interfer- | past. 


ence bad been experienced; that the same principle which ob- 
tains in the conveyance of steam is the rule with electricity 
--the higher the pressure of steam, the thicker must be the 
pipes, and the bigher the pressure of electricity, the thicker must 
be the insulation to insure safety. It was also stated that over 
2,000 arc lights in Chicago—some of which belonged to the Brush 
system—was operated by currents conveyed through cables in 
underground conduits, and that there is no difficulty in providing 
sufficient insulation. All systems in use in Chicago are found to 
be practicable. The Mayor said there was less waste by the con- 


duit system, and that Mr. Leggett told him that many telephones 


in this city were run without batteries, simply by the electricity 
leaking from the electric light wires, and in conclusion said the 
necessity for putting the wires underground is evident, and the 
question now is, shal] the city continue its efforts to force the com- 
pany to do its duty / 


The Edison wires are now buried. The telephone company has 






‘the two arc dynamos will be moved into the new station at once 
and connected with the Westinghouse engine, while ™~ Ball will 
continue to drive the incandescent machines. 


THE TELEGRAPH. 


Troy, Ala.—It is proposed to erect a telegraph line along the | Teaearrr 
Alabama Midland Railroad, and a company has been formed, it 
is reported, at Troy by E. H. Bashinky and others for that pur- 
pose. 

Mexican Telegraphs.—Mr. F. R. Guernsey contributes to 
the Boston Herald an interesting article on the Mexican tele- 
graph service, covering the same ground generally, that was 
traversed by our own articles early this year. Mr. Guernsey 
adds, however, some amusing information as to the troubles 
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encountered by linemen from the incursions of monkeys, ants 
woodpeckers and tigers, 

New York Bucket Shops.—Mr. E. W. Todd, proprietor o¢ 
the bucket shop known as the New York Stock Company (limited), 
has been arrested on complaint, and admitted to $500 bail. H, 
is one of the pioneers of the business, and is reputed worth g 
million dollars. : 

A Sale by Wire.—A very important case has been decided by 
Judge D. M. Key, of the United States District Court, at Chat. 
tanooga, Tenn. Henry Jackson was taken to Chattanooga op 
extradition papers on the charge of swindling T. M. Ewing, 1 to 
whom he sold a $50 horse for $400. Ewing said the horse was 
advertised, and the trade was consummated by telegraphing in 
Chicago. After finding that he had been swindlea, Ewing sent 
detective Elliott to Chicago, who brought Jackson to Chattanvoga, 
‘After trying to have him released on a writ of habeas corpus in 
the State courts, and failing, Jackson appealed to the United 


States Court, and Judge Key has discharged the prisoner, on the - 


ground that the defendant could not be punished in Tennessee for 
au alleged offense committed in the State of Ilhmois. 








THE TELEPHONE. 


‘Winston, N. C.—Mr. J. APO a 
a telephone system at Winston. 

Lafayette, Ind.—In a recent divorce case at Lafayette, Ini., 
one witness, by agreement. was sworn and gave his testimony by 
telephone, being too busy to attend court in person. 
| The Telephone in Berlin.—So greatly has the use of the 

extended in Berlin that at the beginning of last July 
there were 6,262 subscribers in the city. Now applications come 
in at the rate of 250a month. Eighty percent. of the circuits 
are above ground and the town council objects to placing the wires 
underground. 

The Telephone Convention.—The National Telephone 
Exchange Association meets at the Monongahela House, Pitts- 
burgh, Monday, September 26, at 11 a.m. Among the papers 
which will be read before the Association are the following: 
** Telephone Subscribers rersus Knights of Labor,” by President 
C. N. Fay, of Chicago. ‘‘Notes on Long Distance Tclephoning,’ 
by Edward J. Hall, Jr., of New York. “Exchange Statistics of 
the Year,” by the Secretary. ‘‘Reports on Underground Work,” 
by W. D. Sargent, of Brooklyn, B. E. Sunny, of Chicago, and 
others. “Progress in Telephone Lines and Appliances since 
1880,” and other papers are promised, the titles of which 
cannct yet be definitely announced. It is expected that Mr. A. 
V. Garratt, of Boston, will be present and by invitation, will ex- 
plain the new system of designating and ordering wire, devised 
by a committee of the National Electric Light Association, of 
which he was chairman. 

The Turnbull Telephone.—A special dispatch of Sept. 17 
from Baltimore says: The American Bell Telephone Company 
made a move in the United States Circuit Court here to-day to 
head off Count Mitkiewicz and nip his Chinese telephone scheme 
in the bud. The system that Mitkiewicz wishes to introduce into 
China is the one invented by William C. Turnbull, of this city. 
Just now there is trouble between Mr. Turnbull and Mitkiewicz, 
on the complaint of the former that the latter has used his patent 
without authority. Now the Bell Telephone Company steps in 
and tries to stop Mitkiewicz by restraining Turubull. In the 
United States Circuit Court to-day Judges Bond and Morris, upon 
a bill in equity filed by the Bell Company against Mr. Turnbull, 


the defendant be restrained from directly or indirectly making, 
using or furnishing to others for use any electric-speaking tele 
phone or telephonic apparatus whatever embracing and embody- 
ing the inventions and improvements, or any material parts 
thereof, claimed in the letters patent of the complainant corpora- 
tion granted to Alexander Graham Bell. The Ist of November 
is fixed for the hearing, at which time the defendant is ordered 
to show cause why an injunction pendente lite should not issue 
against bim. 





THE ELECTRIC LIGHT. 


Elizabeth, N. J , will have a Westinghouse plant. 

Jackson, Tenn.—The Citizens’ Gas-Light Company is to have 
an electric light plant. 

Concord, N. C.—Mr. J. M. Odell is interested in the construc- 
tion of a Brush plant at Concord. 

Salem, Mass.—The { Electric. Lighting Company will 
pay 14¢ per cent. y Oct. 15. 

Shelby, N. O.—A Brush plant of 75 lights is being put in the 
cotton mill of Miller, Blantin & Oates. 

Louisville, Ky,—The Citizens’ Electric Light Company ¢x- 
pects to have its in operation by Oct, 10. 

Sprague, W. T.—The Sprague Electric Light Company has 
been organized by J. J. Burns, G. 8. Brookey and others. 

Burlington, N. J.—The Waterhouse Company have beet 
given until Oct. 1 to execute their contract with the city. 

Ocala, Fla.—Mame Bros. and J. Codero are putting in * 
Brush plant, and A. E. Waterman will also erect a plant. 

Aberdeen, Dak.—The proposed large addition to the plant at 
Aberdeen is now being made, and will include Brush-Swan 4p 
daratus. 

Portland, Me.—The Portland Light and Power Company has 
—* Mr. N. Cleaves being president, and Mr. G. W. Wes 





Utica, N. ¥.—The Globe Woolen Mills at Utica, one of the 
finest of its class in this country, has been puttivg in a plant of 
1,000 incandescent lights. 

Shamokin, Pa.—The Shamokin Arc Light Company 4 
been organized with a capital stock of $10,000 by A. Robertson, 
of Pottsville, Pa., and others. 

Carlinsville, 111.—Proposals are asked for on the public 


signed an order providing that until the hearing of the motion 


lighting for Carlinsville, Ill., for a term of five years. The city 
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— 
has a population of 4,000. Bids should be addressed to the city 
clerk. 

Tampa, Fla.—The city of Tampa is desirous of having water- 
works and an electric light plant, and steps are now being taken 
to carry out some such project. 

Brookville, Pa.—Effort has been made recently at Brook- 
ville by Mr. G. W. Means, to establish an electric light plant, 
but it is not expected now to carry the work through this year. 

Galveston, Tex.—The Galveston Baggage and Cordage Com- 
pany, to start about January with a very large factory, intends 
putting in an electric light plant. 

Pekin, I11.—The Fort Wayne Jenney electric light station, at 
Pekin, Iil., wae burned on Sept. 19. The loss on the building 
and machinery is $6,000; no insurance. 

New Orleans, La.—It is proposed by the Charity Hospital to 
use incandescent lights, and the Louisiana Electric Light and 
Power Company is preparing, it is said, to put in the plant. 

Raleigh, N. C —The plant for the Raleigh Oil Mill and Fer- 
tilizer Company will be put in by the Fort Wayne Jenney Com- 
pany, and will consist of 30 incandescent lights, dynamo, etc. 

Lewiston, Me.—The Bates Mill, Lewiston, is to add 350 in- 
candescent electric lights of 24c. p. each. This will complete 
the lighting of the entire weaving by electricity, as well as the 
skein winding and quilling. 

Anniston, Ala.—Tbhe Dugar Engine and Rod Company has 
been organized at Cedartown, Ga. It wil) build the engines of 
D. H. Dugar, one of which is now running satisfactorily on the 
electric light plant at Anniston. 


Belvidere, I1l.—A charter has been granted to the Belvidere 
Electric Light Company, at Belvidere, to furnish electric light 
and power; capital stock, $8,000; incorporators, 8. L. Doney, 
Frank W. Blaine, Charles B. Fuller, and others. 

Dalton, Mass.—A large addition has been made to the paper 
mill of Z. Crane, Bros. & Co. at Dalton,calling for an enlargement 
of the electric light plant. A new building has therefore been put 
up for a 200-iight machine and a Westinghouse engine. 

The Vienna Opera-house.—So great has been the success 
of the electric lighting at the Vienna Opera-house, that Baron 
Becezny, the director of the Imperial Court theatres, has been 
decorate? with the grand cross of the Francis Joseph Order. 


McPherson, Kan.—The McPherson Thomson-Houston Elec- 
tric Light Company started its station op Sept. 1 with a capacity 
of 65 arc lights and 400 incandescents. Mr. J. B. ‘Darrah is the 
secretary of the company and Mr. C. E. Hart superintendent. 


Orange, N. J.—The Edison Illuminating Company of the 
Oranges, N. J., with a capital of $2,000, has been incorporated 
by Gilbert R. Hawes, Thomas A. Edison, Thomas Marsh and Ed- 
ward A. Pearson, of Orange, and Eugene 8S. Kass, of New York 
city. : 


Matteawan, N. Y.—The Heisler long-distance incandescent 
system, lately installed at Matteawan and Fishkill, bas already 
given such satisfaction that Hyer & Montgomery, the New York 
State agents, have received an order for an extra machine of 200 
lights of 30-c. p., to be used in lighting stores and dwellings. 


Yaukee Lights in England.—The Thomson-Houston sys- 
tem, which has already been successfully introduced into the 
West of England,.is now adopted for the principal streets of 
Weston-Super-Mare. The plant at present consists of 26 lights of 
1,200 c. p., and upon the same circuit are three groups of five in- 
candescents in multiple series. 


Leamington, England.— Most extensive operations have 
been in hand for some time for an electric light plant at Leaming- 
ton, in which the well-known Chamberlain family, of Birming- 
ham, is largely interested. The conductors will all be under- 
ground, the Callender system being used, and so far as can’ be 
ascertained the installation will be modeled after the numerous 
Edison plants in successful operation in this country. The light 
is now about ready to be turned on, and already there is a very 
general application from storekeepers for service. 


Fargo, Dak.—The system of electric lights in operation here 
seems to be giving general satisfaction. It is the Thomson-Hous- 
ton plant, and was put in by Lieut. Gilman, who has secured 
the contract for lighting the new hotel in Fargo. The Lieutenant 
says that electric elevators are becoming very popular all over 
the country, and the difficulties formerly encountered in furnish- 
ing power for this purpose have been entirely overcome. He 
prophesies that in the years to come the number of elevators 
operated in this way will be ten times the present number. The 
Lieutenant is in the regular service, but will probably resign to 
devote his entire time to electricity, of which study he has made 
& specialty for years. He is now operating a plant at Miles City, 
as Well as at Bismarck, and ‘has’ just Closed a contract to light 
Brainerd. —Argus. ; _ 
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APPLICATIONS OF POWER. 


Dallas, Tex.—aAll the arrangements have now been closed for 
the electric railway at the Dallas Exposition, to begin Oct, 20. 
Mr. D. M. Clower has the matter in band. 


Pittsburgh, Pa. —The Pittsburgh and Allegheny Traction 
Company has been organized at Pittsburgh by J. R. McCreery 
and others with a capital stock of $100,000, 

The Fisher System.—The Detroit Electrical Works are 
busy night and day on the apparatus for the East Detroit and 
Grosse Point electric roads and the road at San Jose, Cal. 

Sumter, N. C.—The proposition of the Maryland Electric 
Motor Manufacturing Company, of Baltimore, Md.. to erect an 
electric light plant, as reported las+ week, has been accepted. The 
company will also build an electrical railroad. 


St. Paul and Minneapolis.—Swift and cheap passenger 
transportation between the twin cities seems to be near at hand. 
In addition to the efforts of the new St. Paul & Minneapolis 
Rapid Transit Company, a new project of the South St. Pahl 
Rapid Transit Company is announced. They declare their in- 
tention to build an elevated electric motor line between the cities 
very soon. The company 13 now building a line in South St. 
Paul, and will apply to the next city council for a franchise 
through other streets. All this is declared true by Dr. Bryant, 
A. E. Clark and Mayor Lawrence, of South St. Paul, secretary 
of the company. They declare they have had the project in view 
for a year.— Minneapolis Star. 


| PERSONALS. 


Mr. 8S. Shepard has been elected a Western Union director in 
the place of Mr. H. B. Hyde. 


Mr. Frank J. Sprague has thoroughly recovered from 
his recent serious illness, and has gone for change on a Western 
trip. 

Mr. A. Reckenzaun has been busily engaged in electric 
locomotion in Philadelphia, but found time this week to present a 
most valuable and pregnant paper on the subject before the 
American Institute of Electrical Engineers. He leaves shortly 
for England. 

Lt.-Col. Eden, of the London Callender Wire Manufactaring 
Company, bas arrived in this country, and will give his attention 
to the manufacturing department of the American company, at 
the large works in Kast Newark, N. J. The output of the works 
has reached 15 tons of cables in a week. 


Mr. H. W. Grady, the well-known Southern orator and 
editor of the Atlanta Constitution, has become interested with 
other gentlemen in the Georgia magnetic well. This well is a 
shaft in the ground, which is said to have electro-therapeutic prop- 
erties, so that a person sitting there with rheumatism or other 
ailment will be charged electrically and cured. The well is fuil 
every Jay of people who say that they experience benefit and per- 
manent relief. 

Mr. Edward Gould.—Mr. Jay Gould astonished the finan- 
cial world somewhat yesterday ‘by electing his 21-year-old son, 
Eddie, a director of the Western Union Company. The boy is 
said to be bright and clever for his years; he has known enough 
to sell Western Union and Missouri’ Pacific short every time his 
papa bas come with a bull bugle blast, his profits on open sales in 
this way being estimated in Wall street at $200,000 or $300,- 
000.—N. Y. Times. 

Mr. T. A. Edison is busy carrying out a plan that has been 
the dream of bis life, in the erection of five large laboratories at 
Llewellyn Park, Orange, N. J., near his residence. A recent 
article in the Scientifie American gives a general idea of what is 
being done. Work was begun on the buildings July 5, and will 
be completed Nov. 1, when they will be about ready for occu- 
pancy. The total cost of construction and equipment will be 
$180,000.- The force under Mr. Edison aud Mr. Batchelor will 
comprise forty experts and skilled workmen. 


Mr. C. E. Putnam, whose death occurred recently, was}for 
nearly thirty years connected with the Davenport, Ia., Gas-Light 
Company, and during the latter half of that period he acted as its 
president. In the early part of 1883, he induced the other direc- 
tors of the company to go into the business of electric lighting, 
foreseeing its importance. His associates were at first very much 
opposed to the introduction of this element into their enterprise, 
and their aversion was shared by others interested in gas through- 
out the country. ‘he great success of the electric lighting de- 
partment of the company has more than justified Mr. Putnam's 
anticipations, and that gentleman is entitled to recognition as 
having thus been one of the very first of the gas presidents to take 
the action which is now so common of combining the two lighting 
interests. 
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SPARKS AND FLASHES. 


Romance and Reality.—Telephone Man—‘‘ The progress of 
science and invention is simply wonderful. Do you know Elisha 
Gray has just patented an invention by which a man’s signature 
can be duplicated 300 miles away?” Citizen—‘‘Hadn’t heard of it.” 
“ Tt’s a fact. And a way has been found to talk across the ocean.” 
“You don’t say so?” ‘* True, and another inventor has found 
a way to transfer a man’s portrait for hundreds of miles, so the 
one at the other end can know who he is talking to.” ‘* Yes. 
Well, I just wish you'd send a man up to look at my telephone, I 
haven’t been able to use it for a week.”—Omaha World, 

Growing Horse-Power.—There is no little amusement in a 
certain electric light establishment in Boston over the ingenious 
explanation of a mistake made by a girl stenographer and type 
writer. Girl stenographers, by the way, occasionally make an 
odd mistake when they know nothing whatever about the matter 
that they are taking. This particular one had had a technical 
letter to some expected customer dictated to her, and had pro- 
duced a neatly written type writer copy of it for the head of the 
firm to look over. He looked it over. 

** See here,” said he, after he had read a little, ‘‘ you make Mr. 
——— say here that we guarantee to give twelve lights to every 
horse-power. Now, inasmuch as our circulars guarantee to give 
only eight lights to every horse-power, I don’t believe that Mr. 
ever could have promised to give these people twelve 
lights.” 

* Oh, Mr. certainly said so !” 

** Did, eh ? How do you account for the discrepancy ¢” 

‘*That’s easy enough,” said the girl. ‘‘The circulars were 
made when the firm went into business. Since that time the 
horses have grown. They're a good deal stronger now.”—Boston 
Transcript. — 














~ MISCELLANEOUS NOTES. 


Normanton, England —In one of the coal mines near 
Normanton it is proposed to run by electric motors all the pumps 
used for pumping water to the surface. Compressed air has been 
used for this purpose hitherto, but the efficiency gained has been 
very low, nct exceeding 25 per cent. The pumps are situated 70 
yards from the bottom of the shaft, 300 yardsin depth. A second 
pump is now to be fixed, and the results already obtained with 
the motor now in use there are remarkably good. 


Electric Lighting with Gas Engines.—At Dessau, in 
Germany, headquarters of the Continental Gas Company, a very 
successful instaliation is at work supplying about 2,000 incan- 
descent lamps. The Court Theatre and the castle are the princi- 
pal customers. The driving-power is furnished by four Otto gas 
engines. Two of 60 h. p., and one of 30 hb. p., work together on 
shafting from which two 600-light and one 450-light dynamo are 
operated. The other of 8 h. p. drives a 100-light machine which 
charges a battery of Khotinsky accumulators with a capacity of 
600 lamp hours. 

Paris, France.—There is a new project for a Paris railway. 
A. M. Berlier has offered to build within two years, and before 
the opening of the exhibition. a metallic tube, in which trains 
may be run from Porte Dauphine to the Bastile and all along the 
boulevards and Rue de Rivoli. M. Berlier is the inventor of many 
famous and useful things, and he is not by any means a dreamer. 
Trains are to be moved by electricity at a speed of 20 kilometers 
per hour. There would be stations every 300 yards, and car- 
riages would leave every three minutes. The same electrical sys- 
tem has been used successfully at Brighton for two years. The 
stations, covering a surface of 400 meters, will give an airy at- 
mospbere on account of their nearness to each other. Besides 
this there are to be frequent wells made, and it is estimated that 
the current of air produced alone by the passage of trains will 
maintain the temperature at about 60 degrees during the entire 
year. Metallic bridges will span the sewers at Asnieres and the 
St. Martin Canal. M. Berlierasks no subvention from the State 
or city, and in the construction of the tunnel he will not interfere 
with the usual street traffic. 


BUSINESS NOTICES. 


Self-Winding Clocks.—The Americin Manufacturing and 
Supply Company, 10 and 12 Dey street, have just put on the 
market a handsome line of self-winding mantel clocks, which are 
wound automatically by electricity and require no attention for 
at least a year. 

Jordan & Gottfried, 208 Canal St., N. Y., carry a 
complete stock of iron and brass machine aud wood screws, bolts 
cap and set screws, taps, dies, files, twist drills, brass and rubber 
in tubing, rod and sheet copper, brass, German silver, steel and 
iron wire, shafting, tools, etc. 
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PATENTS DATED SEPTEMBER 6, 1887. 





$60,320. Underground Electric Cable; J. H. Dalzell, 
_ pittsburgh, Pa. Application filed November 26, 1886. A 
cable constructed of wires of different the 


Wires to branch off through the sheathing. 


$60,849. Electric Lamp; O. P. Loomis, of Somerville, 
tints: «SPPlication filed Jan. 5, 1887. A net differen- 
‘ally wound with fine and coarse wire and prov at its ends 

nt Pole pieces. The upper pole piece has pivoted to it an 

‘ re lever baving an arm connected to the clutch mechanism 

a 4 second arm to a dash pot, while a third arm serves as an 
‘mature for the magnet. 


369,372. Lead Armored Comguacare and Process of | 369,386. 


Makin the Same ; . Turner, of New York, N. Y. 

Application filed April’ 12, 1884. ‘The conductors are placed in 

: ‘annels formed in ribbons of lead. The faces of the ribbons 
re then passed between dies and united by heat. 


369,374, Telephone ; F. C. Watkins, Philadelphia, Pa., As- 
mesne Krotophone 


Gone by ts to’ the United States 
pany, of New York. Application filed Nov. 16, 1886, A 


novel receiver in which the diaphr 
cess, the same is combined with a car 
illustration. 


is provided with a re- 
wafer and ball. See 


(1) 369,377. Krotophone; (2) 269,378. Kroto- 
phone Receiver; (3) 369,379. Krotophone Trans 
mitter; F. C. Watkins Philadelphia, Pa., Assignor by mesne 
assignments to the United States Company, of 
New York. ae filed respectively, Nov. 15, Dec. 24 

6. (1) Two discs or diaphragms with a car- 


— aeiee 3 flexible ring ting the (2) A 
a rai same. sus- 
eieies Giertal fomcdaine abe havin eboueier 
ucting a lw sc a er- 
ential connection. (3) Carbon cana 


spheres are placed in 
a receptacle which is in contact with the diaphragm. 
Electric Synchronizing Attachment for 
Clocks; E. F. Bard, of New York, N. Y. Application filed 
9, 1886. A ng motor is used to adjust the hands of 
the clock at determined intervals. The motor is controlled by 
a current of electricity. 


369,394. Electrical Conductor; H. F. Campbell, of Con-. 
cord, N. H., yee van Bh the Cam Electric Co., of New 
Hampshire. A ion filed 21, 1883. A conductor 
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consisting of a conducting core, an insulating covering therefor, 
and an external shield of iron capable of ready magnetization 
and demagnetization. 

369,400. Dynamo Electric Generator ; R. Eickemeyer, 
of Yonkers, N. Y. Apelicetion filed Feb. 9, 1887. An excit- 
ing helix concentrically surrounds tne armature,‘and a shell 
of magnetic metal which concentrically surrounds the helix is 
polarized by it for developing faces at diagonally opposite 
points at the interior of the shell. See illustration. 


69,432. Electrical Heating A ratus; A. H. Buckelew, 

“— "New Brunswick, & Himself and C. H. Buckelew, 
of Plainfield, N. J. Application filed Jan. 17, 1887, A 
metallic perforated casing holding within it two incandescent 
lamps. Also a switch suitable connections. 


369,436. Lightning Arrester; A. B. Peay, of Camden, 
N. J. Application filed March 18, 1886. he instrument is 
constructed soas to be protected from both sides by the auto- 
matic action of one magnet and armature. In addition, the 
original circuit is automatically restored as soon as the electric 

ce is over and the arrester, at the same time that it 
shunts out the coil of the instrument to be protected, shunts out 
also its own coils sufficiently to prevey* their {heating. The 





176 





armature of the arrester is not moved by the alternating cur-| consisting of a sliding solenoid core, a surrounding helix, a - 
rent sent through the circuit by the ringing of a call bell. tionary gota ‘magnet anda shunt coil. Alsoa novel clatch 


(1) 360, 439, (2) 369,441, (3) 369,432, (4) 369,443. | 369,655. ‘Regulator for. Dytiamo-Electric Machines; 
stems of Electrical Distribution: TA: Edison, Edwin Place, of © . Ill. Applieation filed June 2, 1885. 
Llewellyn Park, N. J. Applications filed respectively Dec. 6. A system o* gearing is used to sbift the steam hen 
16, 22 and 27, 1886. These inventions relate to that class of longitadinally in ite pear tege is order to maintain current 
— forthe. on = ae ants 7? ee a source of ircuit 
SE a Oe oe 0 Sere ce at a distance from| (4) 369,664. Carbonizing Mold for Incandescent 
the place te be supplied. The inventions rejate pe Electric Light Filaments; (2) 369,665. Method of 
Testing Electric Light Filaments; (3). 369,666,_ 
bonizing Mold for Incandescent: aileosrie «. 
Filaments; Edward P. of Elizabeth, N. J. 
plications filed Sept. 15, 1886. (1) A foundation 





YY, 


Sl 


t angles thereto. - tay Tecaemee short distaticn eee 
ctiotine the terctoaie inals of an.alarm 


ith the filament and al Any ait er oes 
w move along. re- 
, t will cause an alarm. ee s is a rec- 
tangular block grooved in two directions. FR Pah SSA: 
369,672. Electric Alarm ari Cloak | ALG W Néy, of. Cin- 


cinnati, O., of two-thirds to R.. W: vy, Jr, and E. 
M. M. Woolley, both of reat 
369,754. DyNAmo or Motor, 16, 1886. ace Ged ter for ng the Sage OF more 





tlectric ala 
novei arrangements of generators, to the regulation of the cur- A 
rent and to the shifting of the distributing systems on to the PATENTS DATED SEPT. 13, 1887. 
different sources of supply. (2) In this case a generator is 
located at a main station which su a motor at asub-| Reissue 10,866. Ara aee for Making Cached ; J.. 
station with a high tension current. On the same sbaft with} T. Lister, of Cleveland, O., Assignor of one-fourth, 
the motor isa dynamo wound so as io, generate a continuous 
current of much lower tension, such for tenes as will be suit- 
able for incandescent lamps, etc. See illustration. 


369,447. Insulator ; E. T. Greenfield, New York, N. Y., 
Assignor to Greenfield & Co., of same place. Application filed 
March 4, 1887. An insulating block provided witha slot for 
carrying ‘the conducting wire and with a plug for holding the 
wire in place, also with a peripheral groove to receive the 
oe e hanger consists of a ring having less than half of 

ts body cut away and provided with a screw shank. The ring 
is adapted to fit in the peripheral ve of the block and allow 
the block to be rotated within it, in order to turn the plug owed 
the ring to lock it in place and securely hold the wire. See illus- 
tration. 


369,456. Arc —— = Lemp, Hartford, Conn., Assignor to |. 
the Schuyler Electric Manufacturing Company, of Connecticut. 
Aap filed June 3, 1886. The shunt circuit is governed 

two circuit closers or controllers, one of which is ced when 
the main magnet is excited, while the other is open so long as the 
lamp burns with a normal arc, but is immediately closed in case 
the carbons come together. See illustration. 


369,457. Sediment Trap and Solution Clarifier; M . H 
Levett, New York, N. Y.. Assignor of one-third to Louis Levett, 
of same pee Appli ication filed M May 20,1887. A canvastank 


_Wrar Se Ct 








press, fi riace and mold are located ma tante or tramway on 
which rag» can conreins tap Sumiee irg to. ie other 








369,400, DyNAMO-ELECTRIC MACHINE, 


or tray is placed in the bottom of the electro-plating tanks. 
This may be emptied cf the sediment as fast as it fills. 


369,505. Galwanic Cell; L. Drescher, New York, N. Y. 
Application filed Dec. 29, 1886. An improved carbon and its 
combination with the cell and its positive elemeut. 


$69,561. Apparatus for Jlsenens Cars by Electrici-| Devices for feeding the dust and for severing the webs between 
ty; S. H. Short, Denver, Colo sae to the United States] the sticks of carbons are also provided. 
oo ghey eld to light aoe ee eee a at 369,754. Dynamo Electric Machine or Motor; E. 
lamps of any size or tension from a system in which all the Thomson, Lynn, Mass. Application filed arch 30. 1887, A 
electric locomotives are in series and the current quantity re- 
mains nearly constant, but the E. M. F, of which varies. 


369,568. Feed Mechanism for Arc Lights; W. W. 
Street, of Springfield, Mass. Application filed eApril 5, 1886. 
Details in the construction of the feed mechanism. 


369,577. Printing Telegraph; W. B. Wood, Jersey City, 
N. J. Application filed May 29, 1885. Improvements relating 
to the mounting and arrangement of the type wheels 


(1) 369,592. Manufacture of Bunched Electric 
Cables; (2) 369,593. Bunched Electric Cables; (3) 
369,591. Manufacture of Diminishing Electric 
Cables; J. H. Dalzell, Pittsburgh, Pa. Applications filed 
Nov. 26, 1886. (1) The conductors and lead sheathing are all 
pressed together so that there remains no interstitial spaces. 
(2) Same product as No. 1 except that a fibrous material is 
inserted between the conductors and sheathing. (4) The dies 


369,456. ELecrric Arc LAMP, 





ELECTRIC BELL. 


feeble coil is arramged in opposition to the saturated field os 
net and wound over a mass of iron inductively acted wu be gh cl 
the saturated This feeble coil varies in effect with the 
current on line. ~ (See illustration:) 


oa, 769. Galvanic Battery; H.J. Brower, New York, N. 

E.. Appucatiin filed Nov. 8, 1886. A method of filling a 

ich surrounds the carbon electrode with material ‘con- 
stteating the negative electrode. 


369,793. Manufacture of Insulated Electrical ‘Con- 
ductors; J.T. Jaques, soto, Mass., Assignor to the 
Electric Cable Company. pplication filed 
a conductor is first Cond with a fibrous Hon of te 





369,447. 


INSULATOR. 


of the bydraulic press are removable in order that iia in 
size may be made to gradually lessen the diameter of the cable 
parsing through, 


369,595. Magnetic Register Connection for Water 
Meters; A. 8. Dietaman and G. Cressey, Louisville, a» BY, 
Creasey assignor to H. R. Mitchell, same place. Applicati 
filed March 26, 1887. Claim 1. {n a water meter the umes 
tion of a permanent magnet connected to and moved bed the 
working parts of the meter within the water chamber, the 
having one or more iron plugs. an armature es upon sa’ 


plugs outside the cap, and electrical contacts operated by said a ‘anid close 
armature for controlting an electric circuit. same time operate a switch, when the circuits are alternately 


369,640. Arc Lamp: D. J. Hauss, of Cincinnati, O., As- a through the t — 
signor to the Hauss Electric Manufacturing ig Company, of same | 369,808. mnocrte ¢ Call Bell ; J. G. Noyes, of New York, 
place. Application filed Aug. 9, 1884. A regulating device! N. en be New Haven Clock Company, of same 


bursts and dispels tin mee 
ure, after which insulating substance is applied under pressure. 


N.Y assignments, to the 
Tucker Electrical Teantectutinn Ppa of fom. York... Appli- 
cation filed Feb. 9, 1887. A thermostat and two circuits are 
arranged in combination with a pair of ma The 
through their armatures, 
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receives filaments which are hie tinuously 
grooves ana are fastened in Se ante : 


L. Sturtevant, of same place. Application filed Auge TO. 1886. 





360,801, Electric Valve ee W. H. reed of | 


cos a anaes and ot the } 





Siete I, spate 


shaft | 349.810. Electrical asshauelgeliie P. 
Patten, Fort Sidney, i Angunelanat oe see 





given member cf Metal ese be sent from a” Mallee ttinbe 
distant its with a eine ap amber 


pad go ~_ 
nets indicator d ete. A number of circuits are opened 
and vided by sees See's the different signals. 
shown by combinations of 
consisting of the 


signal of the te done on the 
809, $13. Underground Conduit for Electric i 

2 sr, of New. York, N.Y. A fled May 1 

pre section of the in eee centre. the’ sa i 

Ca. / same and 
Pirro! scr 

ailwa Telegra| h; of N 
a XY. Application filed B 5 ete f 1886. waity. 
ice leaagaas on the 


ante satlleares lek ehtcehs tor en eteaios tana 
369,889. Electrical Cut-Out; N. F. Stoddard, Detroit, 


369,915. Lightnin Denenctass Brown, of Duncannon, 
Pa. App lication filed Feb. 7, 1887. . A tube incloses the con: 
ductor, euch com tas fameat en the ca 











369,441. System or Exzcraic Disraisvrioy. 
water, and conducts it to corte at the base of rod-to provide 
good ground connection. 


369,917. Generator for Brake 
Circuits; G. F. Card, of messes. He 
Clroutia: 6. Card, of Covington Sianeli tis teen 


In electric brake mechaaism meatus ‘are ha- 


ting the amount of current which =r abough thera 
net according to the load on the vehicle. See 


369,929. Electric Bathory aly a 1888 H, Farrar, Chi- 
cago, Ill. see oe 882."" 62.’ A visual signal is 
used, which peg my fein Beg Me section which it com- 
genudia i commanntiy revolving.‘ 


369,954. Automatic Reverse Movement and S ing 
Mechanism for Electrical and Mechan pee 
on 


ees a z c " Pa. Applicat 

filed Dec. ee traveling carriage is combined 

Zeon roller, a weight and cord and other 
the carriage i is reversed when it 


» reaches the 
369,989. Electric Bell; H. P. F. nek W. Webb and 
London, 


J. Jensen, all of A filed March 14, 
1887. An and its armature and connections are 
= beneath a church chime for operating the same. ‘See 
lustration 
370,000. Regnletion ot of Electric peanes 8. 8. Wheeler, 
of New York, Assignor to the C. & C. Electric Motor 
Company, of same place. 


The colle of the the field apeitieas 
series and connected with the armature in aeltigle are, and a 





869,917. GOVEKNOR FOR ELECTRIC BRakE CIRCUIT. 


circuit ecumeies is arra’ to control number of sections 
through which p Baba em cao oh Bee illustration. 

370,007. Electric Heat 
Conneily, Boston, Mass. 


said weight to move to. the opposite 
the same, This motion op2rates the valves or dampers. 


Copies of the specifications and drawings complete of any | of 
the patents mentioned in this reeord—or of any other patents ‘s- 
sued since 1866—can be had from this office yor 25 cents, Give 
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